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ADVERT I SE MENT. 



THE Author, having judged it proper, 
for the fake of greater perfpicuity, to add 
an APPENDIX to the following Treatife, 
wiflies that, that APPENDIX may be con- 
-fulted, for the Illuftration of fuch Propofi- 
-tions, as are contained in the SECTIONS 
that he has referred to, therein ; a Lift of 
which SECTIONS, in order to fave unne- 
-ceflary trouble to the Reader, he has hereto 
annexed. 

If any Perfon fhould be inclined to read 
fuch Parts only of this Work, as are altnoft 
entirely free from Mathematicks ; he may, 
without inconvenienccj fkip, from SECTION 
loo of PART III, to the End of PART 
VII j provided he admit the Truth of. the 
Propofitions there demonftrated, as jftated 
(ftiortly) in the following TABLE of 
CONTENTS. 



a a SECTIONS, 

Digitized by VjOOQIC 



ADVERTISEMENT. 



SECTIONS, of 
the TREATISE, 
referred to, 



In the following 
SECTIONS, of 
the APPENDIX. 
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§ 12,. § 19 and § 20, - 
§ 29, - 

5 53> 

S 60 and § 68, 
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§ 423, 
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§ 528» - - 
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5 543» 
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§ 581 to § 583, 
§ 584- 
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§ 586. 
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1^ H O U L D the Reader have heard any 
Thing, concerning the Difputes that have 
arifen in England upon the Subje£t of Con- 
-duftors for Lightning, he may perhaps be 
aftoniftied not to find, in the following Pages, 
any notice taken of the late eledtrical Ex- 
-periments of Mr. Benjamih Wiljon. But the 
Author, who intends very foon to give to 
the World a direEi Refutation of the Conclu- 
-fions drawn from thofe Experiments, thinks 
A a it 
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k iaipri^pef , to ctmfound an Explanation of 
new emd important Ea&s, with a Refutation 
of Do(Srines, which, had it not been for the 
various Doubts they have occaiioned in the 
Minds of fome Men, would, in the Author's 
Opinion, not have deferved much confideration. 

The Reader being fuppofed to be fome- 
-what acquainted with the common Experi- 
-ments, and ^M^ra/ Properties, of Elediricity ; 
the Author has omitted many tedious and 
elementary Explanations. The Experiments 
and Obfervations, that he has lately made upon 
Leyden Jars, &c. will be the fubje£l of fome 
future Publication. 

PRINCIPLES 
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ELECTRICITY. 



PART I. 



SECTION I. 

NOTHING being fo neceOary, to the advancement 
of any Branch of Science, as the Inveftigation of the 
Principles upon which it i& founded ; I fliall endeavour, in 
the following pages, to eftablilh the fimdomental Laws 
tf EkSiricity; by means of which, I ftiall have it in my 
power to demonftrate, that the influence of the tlearical 
Fluid, is much more extenfive, than it has hitherto been 
imagined. 



§ 2. In 
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§ 2. In laying down, what I conceive to be the true 
Principles of Eleiftricity, I (hall take notice of a few of 
its Properties, with which the World is already ac- 
-quainted ; in order, to ftiew how naturally they lead, 
to the important Falls hereafter related. The exiftence 
of thofe FaSs I difcovered from the Theory, long be- 
-fore I attempted to prove that .exiftence, by means of 
Experiments; which, however, I haVe fince done with 
tJie moft invariable fuccets, 

§ 3. I fliall relate many Experiments, concerning a 
particular kind of elearical Shock, which I (hall diftin- 
-guilji by the appellation of a returning Stroke; and I (hall 
give a full explanation of the manner, in which Perfons 
may be deftroyed, and particular Parts of Buildings be 
greatly damaged, by a Stroke of this kind; which &«&, I 
Aall prove may be produced by an eledrical Exploiion, 
that takes place, even at a vafl Diflance from fuch 
Perfons or Buildings. 

§ 4. I fliall alfo fay a few things, concerning the 
aftion of elevated and acutely-pointed Conductors ; and 
I (hall (hew in what manner, that fimple and moft ex- 
-cellent Invention tends to fecure both Perfons and Build- 
-ings, againft all accidents whatever which could refult 
from natural EleSricity ; even againft thofe, which might 
proceed from the above-mentioned (hitherto unknown) 
Cauft. 

is- 
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5 5- Jt^ '* "'■'ll known, that all Bodies in nature, con- 
-tain, at all times, a certain Quantity of the eUHrical 
Fluid; and as much of that Fluid as is contained in a 
Body, which is in its untUEfrijied ( i. e. natural) ftate, 
is called that Body's natural fiare of Ele<3;ricity. If, by 
any means,, a Body be made to lofe any part of its natural 
fhare of eleflrical Fluid ; that Body is fald to become 
minus or negative. If, on the contrary, a Body be made, hy 
any means, to acquire more EUClricity than it ought nritu- 
-rally to contain ; that Body is faid to become plus or 
^ojtive^ 

5 6. Whilft the eleSlrical Equilibrium between the 
Earth and the Clouds (or any other Bodies) is net dif- 
-turbed, the trleftrical Fire remains perfeflly innocent; 
tho' all thofe Bodies do contain, at all times, a con- 
-fiderable portion of that fubtile and aSive Fluid. But, 
when any Caufe fhall happen to dlfturb that natural 
Equilibrium, by rendering a body either pofitive or nega- 
-live, it muft neceflarily produce the following con- 
-fe^uences^ 

% 7. If the Body be pofitive, and if it be furrounded 
ty Air; that eleflrificd Body will depofit, upon all the 
Particles of that Air which ihall come fucceffively into 
contaA with it, a proportional Part of its fuperahundant 
Eleflricity. By which means, the Air furroundlng that 
Body will alfo become pofurvely elefirified : that is to 
fey, it will form around that pofitive Body, an eleSrical 
Atjnofpbere, which will likewife \x pofitive. 

§8. 
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5 S. If, on the contrary, the Body be negative ; each 
Particle of Air that {hall come into contaft with it, 
will depofit thereon a certain Part of its natural fliare of 
Eleflricity. By which msans, the circumambient yiir 
will become negative : that is to fay, it will form a ««- 
-gative Atmoffhert, around the Body which is negatively 
eleflrified. 

§ 9. Some Eleariclans may be inclined to ims^ine, 
that thft elecftrical Atmofphere of a pofitive Body is nega- 
-tive; becaufc it produces fometimes negative Effefts: and 
that the eleSrical Atmofphere of a negative Body ispoji- 
-tive; becaufc it fometimes fToi\ices pojtive EfFe3s. But, 
thofe EiFeds are eafily to be accounted for, without 
adopting an unnatural and erroneous hypothecs in or- 
'-der to explain them. 

EXPERIMENT i. 

Fij.j. § 10- I took a pair of Cork-Ball Eleftrometers 
A B, whofe Balls were three eighths of an inch in dia- 
-meter, and whofe parallel legs\ were eight inches long j 
and I fufpended them to a hook, that was fixed to the 

under 



^ I always make my Electrometers, fo that, the legs ihall \\ing. parcdtd 
(as reprefented in Figure firft), when the inftrument is not elciftrified ; inftead 
of mrtt'titg et toll as in the common way (reprefentcd in Figure fecond ) : the 
ck^rometrical Balis may thereby be made Co divaricate, with a much/malltf 
Dc.rce of Electricity, than would otherwise be the cafe. Becaufe, when the 
legs hang paralltl ; then, not only the verfettjhtt of the angle of declination 
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under fide of the brafs cap CD, of the glafs Receiver 
EFGH, of an Air -Pump. The two legs of this Elec- 
-trometer, in order to prevent their twifting, were made 
of fine ftraws, which had been previoufly well foaked in 
fait and water to make them condud better. Each of 
thefe legs was fufpended at top, by a very fine linen 
thread of about one tieelfth of an inch in length. 

§ II. In order, to tender the glafs Receiver a good 
non-cmduEttir of Eleflricity, I caufed it to be perfe<ftly 
well dried by means of Fire. It was proper, in this Ex- 
-periment, to avoid giving any frifiion to the glafs Re- 
.•ceiver, for fear of charging the glaft. 

$ 1 2. Upon chaiging a fmall Prime-ConduAor, which 
was made to communicate with the brals cap of the glafi 
Receiver, the eleftrometrical Balls divaricated above ne» 
inches and a &»//" (Figure 4). 

EXPERI- 



is equal to nought, when the angle of divarication is evanefcent; but, thi 
vtrfedjine of tne angle of declination, will, in every cafe, be Zf/xthan when 
tlie legs of the Eledrometcr do not hang paratleL That is to Oiy, that the 
weight neccflary to be raifed (in order to «Mble the elei^rometricat Balls 
to diverge, to a given Degree), will always be lejs when each leg hangs 
perpendicular, than when the legs hang with their upper Exttermties m 
conta£l. This difference is particularly feofiblc, in fm^ Mglei of electrical 
divarication. 

There is another improvement which I have made, in fuch Eleiftrometers 
as are intended for extremely delkatt Experiments, which is, to fufpend the 
clcdtromctrical Cork-Balls (which ought not much to exceed one Jixteenth 
of an inch in diameter), by threads of Jme jkx fubdjvidpd to the greateft 
|)Offible degree. 

B 
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EXPERIMENT 5. 

§13.1 theft began to exhmji the Receiver; npon doing 
triiich, the Balls foon began to divaricate gradually lefi 
and lefs. And as foon, as the (hort Barometer-Gage was 
got down to about one quarter of ah inch (the Barometer 
being, that day, at the height of twenty-nine inches and 
a quarter) ; the dfvaritation of the Balls from each othet^ 
became reduced to lefs than ohe quarter of an inch, 

5 fe).. So that, by ff4 PStts, of the' natural quantity 
of Air contained in the Receiver, being exhaujled; the- 
divarication of the eleflrometrical Balls was diininifhed: 
to left than »ne tenth Part. For> the chord of the angle 
of divarication was decreafed (as was &id before, § i a 
and 5 1 3), from above two inches and a half., to lefc than 
one quarter of an inch. That is to fay, that the verfed 
fine of the angle of divarication, was decreaftd confi- 
-derably more than an hundred times ; becaufe, /iie veffed 
fine! ire always as thefquares of the chords^ 

{ 15. I fhovild be indintd to imagine, ifthisEstpe- 
-riment were made with great accuracy, and with a pro- 
-perHeflrometer; that the verfed fine of the angle of di- 
•varication, would always be in the fame Ratio, as the 
T)enfity of the Air in the Receiver: provided, that proper 
means were taken^ to keep the apparatus fufficiently free: 
from inoifture durii^ tite E^erimciu. 

EXPERI- 
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EXPERIMENT 3. 

5 16. I then elearified the glafs of the Receiver itfelf : 
but, as long as the Receiver remained exhaufled to the 
degree above-mentioned (§ 13), it was out of ray power 
to caufe the eleSrometrical Balls to divaricate above one 
quarter of an inch. 

EXPERIMENT 4. 

S 1 7. I then let the Air returti into the Recgivcr ; 
ivhich circumltance alone, cauled the Balls again to diva- 
•^ricate confiderably, altho' I gave to the apparatus tiofrefi 
fupply of EleBricity^ But, the Balls took up a Ihort tioje 
in coming to their full d^ee oftUraricatioA. The rca- 
--fon of which evidently was, that the uneleBrified Air, 
which entered into the Receiver, could not receive im- 
-imdiately, from the charged apparatus, that degree of 
Eleflricity which it was able finally to acquire. 

§ 18. I repeated thefe Experiments with tbe exhauft- 
■-ing Air-Pomp, feveral times; and I always found refults 
that were fimilar. 

5 19. From thefe Experiments, it appears, that, when 
Bodies are charged with Eleflricity, it is the ^articles tf 
(circumambient) Air being eleSrified, that conftitutes the 
ekBrical Atmofphen which exifts around thofe Bodies. 

§ 20. Now, fince an ekBrical Atmoff here (whether ne~ 

-^ative or po/iiivsj coniills of elefirified Air ; it evidently 

B a follows. 
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follows, that the Denfity of the Elc&icity of that Air, 
muft be in fome inverfe Ratio of the Dijiance from the 
charged Body, which caufes that electrical Atmofphere. 

§ 21. That elecftrical Atmofpheres do decreafe in derr- 
-f'ty, the more the Diftance from the eleSrified Body is 
increafed, is demonftrable by means of a proper Ele6ira- 
-meter, in every inftance. 

§ 32. From thefe iimple confid'erations, it is eafy ta> 
reduce, all the different Phcnomina of eleiftrical attraSiion- 
and repuljlon, to one pl^n and convenient Principle, de- 
-rived from the very nature of a difiurbed eUBricat Equi'- 
-lihrium; namely, to theelaftick tendency of the eleftrical 
Fluid, to impel" every Body, charged either in plus or. , 
in minus, towards that Part of its eleftrical Atmofphere, 
where its natural eleSirical Equilibrium would be themoft 
eafily reftored. 

§ 23. From this fimple Principle, it is evident, that 
Bodies, which are charged with contrary Elearicities, muft! 
tend to approach each other, whenever the Ikirts of th^ 
(oppofitely ele&ified) Attnofpheres'ycXtzi&ie. 

§ 24. From the fame fimple Principle, it is alio eafy to. 
underftand, why Bodies, that are charged with the fitnie 
kind of EleSricity, tend to diverge from each other. 

Every Body that is eleftrified (whether in plus or in 
minus) has a conftant tendency to return to its natural 
/late ; and this caufes it to eleQrify, in a certain degree, 

other 
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tther Bodies in contaS with it, ani the Air in its 
ncmity, in a manner funilar to that explained above 
(§ 7 and § 8). 

5 25" If two Bodies (for example) be hoth fiojiiive ; 
neither Body will be able to depoCt its fuperabundant 
Ele£trlcity upon the other Body, which is alfo fimilarly 
eleiarified«M/>/aj. It is therefore evident, from the fimple 
Principle mentioned above (§22), that, if thefe Bodies be 
Ijiought near each other,, each Body will be impelled,, to- 
-wards the Particles of Air on its other fide, which are 
eleSrified in plus only in a/malt degree. Tliat is to fay, 
that each Body will tend to diverge from the other. 

§ a6. If the Bodies, on the contrary, be both ncga- 
-i;ij« ; neither Body will be able to have its deficient Eleftri- 
■<ity fupplied' from the other Body, which is alfo fimilarly 
eleSrified in minus. It is therefore evident, from the fim- 
-ple Principle mentioned above (§22), that, if thcfe Bodies 
be brought near each other, each Body will be impel- 
-led, towards the Particles of Aiir on its other fide, which 
are electrified" in minus only in a fmall degree. That is 
to fay, that each Body will tendto diverge from the other. 

5 27. So that. Bodies, wjiich are charged with the _/a<!»c 
iSnd of Eleflricity (whether pojitive or negalixe), muft 
neceffarily rend to diverge from each otlieri 

§28. From the above-mentioned confiderations, that 
all eleftrical Atmofph'eres- confift of eledlrified Air; and 
that the eleBrical Denjity of all fuch Atmofpheres iiii. 
-creafes, when the Diftance from the charged Body h 
decreafed ; it is eafy to underftand, what the nature of 
s. firiking-Difiance, is ;, 

§. 29.. 
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5 39. For, a Body which is e kOiiii ed, beeoHies ca- 
-pable of difcharglng its ElfiSricity with an Exflnfum^ 
upon a conduSing Body, of any given termination, placed 
within its ekBrical Atmofphcre, at any given Dijlatice 
from it ; when the Denfity of the EkBrkity, contained 
in that clcfirical Atmofphere, is fufficient to render thai 
eleftrical Atraorphere, a fudden ConduBor o( Eleflricity 
to that given Dijlance from the charged Body. 

Becaufe, the j4ir (like any other non-conduBor) will, 
hy being very powerfiiUy eleSrified either in plus or 
in minus, become (on the external Surface of the Particles 
that compofe it) a ConduBor of an eleflrical Charge. 

§ 30. From the above-mentioned confiderations, that 
all elearical Atinofpheres confift of eleSrified Air ; and 
that the eleSrical Denfity of all fuch Atmolpheres de- 
-creafes, when the Diflance from the charged- Body is 
increafed ; it is moreover, eafy to underfland the reafon, 
why metallick Bodies with prominent metallick Points will 
part with, or will receive, the eleftrical Fluid, with a 
much greater degree of facility, than metallick Bodies of 
any other fhape whatever. 

^'g-S' § 31' We have feen above (§ 7), if any Body (fiich 
as AB) be pofitively eleftrified, that the elearical Atmof- 
-phere with which it is furroanded, will of neceflity, be 
a)fo pofiti'je. 

§ 32. Therefore, if the pofitive Body AB, have no 
prominent Parts ; if it be furrounded with dry Air ; if it 
be perfealy well infulated; and if it be fo Ctuated, as not 
to have, within the bounds of its fenfible eleBrical At- 
-mofphere, any fuch kind of condufiing Body as would, 

in 
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in great meafure, be able to difcharge that Atmofphere ; 
the pojithie Body will not be able, without great diffi- 
-culty, to tranfmit any confiderable Portion of itsfuper- , 
-abundant ElcSricity, to the mafs of Air GHKL, which 
furrounds the denfe Part CDEF of its eleftrical Amof- 
-phere : becaufe, the denfe Part CDEF of the Atmofphere 
<« eleSrrfied Air (which immediately furrounds the pofitive 
Body AB, and which muft therefore be the neceflary 
vehicle, of whatever Part of lYit fuperabundant Eleftricity 
of theinfulated Body AB, that Body AB might lofe), will, 
by being already very pojitive, not be able without great 
difficulty, to receive any additional Ele&ricity. 

§ 3 J. That is to fay, that the denfe Part of the pq/i- 
•five Atmofphere, which always furrounds a pofitvue Body, 
will neceffarily caufe a great Refiftance to the Exit of ' 
the eleSrical Fluid; whilftthat Body continues to be welL 
infulated. 

§ 34. Now, let us fiippofe another metallTck Body F!g. S, 
AB, exaSly equal and fimilar to the Body reprefcnted in 
Figure 5, but which has iSaeA to it, a piece of tapering 
wire MN, whole End N is very acMitaXy pointed: and let 
us fee what muft be the neceffary coniequeace ; fuppoling 
the Body AB to be well infulated, and eleSrified in plus.. 

§ 35. If this piece of pointed wire MN, be of fuch a. 
length, as to have its Extremity N, out of the denfefl 
Part CDEF, of the />ij/i>ii« Atmofphere of the Body AB, 
which Atmofphere does gradually decreafe in denfity ; 
then, the Quantity of plus- Eleftricity contained in the 
wire, particulary at the Point N, being extremely fmalL 

(fmce,, 



,, Google 



c 16 r 

(Cnce, the' Surface of that wire, particularly at the Point 
N, is very inconfiderablc) ; it is evident, that the Jert/e Part 
of the poftiive Atmofphere of Air round that wire, par- 
-ticularly round the Point N, will be likewise extremely 
fmall (as is reprefented in Figure 5). 

§ 36. Confequently, the Rififlance, oppofed by the 
plus Atmofphere, at the Point N, to the Exit of Elec- 
-tticity from the Body AB, will alfo be extremely fmall. 
Therefore, the fuperabunclant EleSricity of the plus elec- 
-trified Body AB (which conftantly tends to quit that 
Body), will run out, in a much greater ^anlity into the 
Air, through the Point N, where the Reftflance is very 
fmall; than it will through any non-prominent Point 
whatever, of the Body AB, where the Refiflance is of 
neceffity, conftderahle. 

f'S-7' § 37" 'f * round metallick Body PQ^ be conneSed 
with a pofitive Body AB (which is equal and lltnilar to the 
Bodies reprefented in Figures 5 and 6) ; and if it be made 
to projeB into the Air, which furrounds that Body AB, 
in the fame manner that the pointed metallick wire MN 
was made to projeft : it may be alked what the reafon 
is, that the fame Effeli does not take place^ as in the 
other cafe? 

§ 38. The reafon is fimply this. The greater the 
Swface of the prominent Body is ; the more confiderable 
will the plus Atmofphere be, which furrounds that pro- 
-minent plus Body PQ^ From this it is evident, that 
the greater the Surface ai the prominent Body is ; the 

greater 
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greater will the Refijlance be, which is oppofed to the 
Exit of \\\e fuperahuriiiant EleSricity of the Body AB; 
and die fmallei will the ^antity of elefliical Fluid be, 
which can gradually run out, through the prominent 
Body, ioto the mafs of circumambient Air. 

§ 3g. Next, let us fuppofe, that the Body AB, be Fig. 5. 
negatively (inflead of pofaively) electrified ; then, from 
what we have feen above (§ 8), the eleflrical Atmof- 
-phere with which it is furrounded, will of neceffity, be 
ajfo negative. 

§ 40. Therefore, if the negative Body AB, have no 
prominent Parts ; if it be furrounded with dry Air ; if 
it be perfealy well infulated ; and if it be fo fituated, as 
not to have within the bounds of its ko&hle eleSrical 
Almoffbere, any fuch kind of conduSing Body, as would, 
in great meafure, be able to difcbarge that Atmofphere ; 
the negative Body will not be able without great diffi- 
-culty, to have any confiderable Portion of its deficient 
Eledricity fupplied, from the mafs of Air GHKL, 
which furrounds the denfe Part CDEF of its eleSrical 
Atmofphere. Becaule, the denfe Part CDEF of the 
Atmofphere of eleBrified Air (which does immediately 
furround the negative Body AB, and which muft there- 
-fore be the neceifary vehicle, of whatever Part of the 
infulated Body AB's deficient Eledtricity might be fup- 
-plied), will, by being already very negative, .Jiot be able 
^yithout great difficulty, to part with any further flvare 
of Elearicity. 
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§ 41. That is to fajr, thiit the denfe Part of the nega- 
-tive Atmofphere, which always furrounda a negative Body, 
will neceflarily caufe a great Rejijiance to the Entrance 
of the eleftrical Fluid ; whilft that Body continues to 
be well irifulated. 

Fig 6. § 42' Let us now fuppofe another metallick Body 
AB," exadly equal and fimilar to the Body reprefented 
in Figure 5, but which has affixed to it, a piece of ta- 
-fering wire MN, whofe End N is very acutely pointed : 
and let us fee what muft be the neceflary confequence ; 
fuppofii^ the BodyAB to be well infulated, and eleflrified 



5 43. If this piece of pointed wire MN, be of fuch a 
length, as to have its Eitiemity N, out of the denfeji 
tart CDEF, of the negative Atmofphere of the Body 
AB, which Atmofphere does gradually decreafe in den- 
-fity : then, the Quantity of minus EleSricity contained 
in that wire, particularly at the Point N, being ex- 
-tremely fniall (fince, the furface of that wire, parti - 
-cularly at the Point N, is veiy inconfiderable) ; it is evi- 
-dent, that the denfe Part of the negative Atmofphere of 
Air round that wire, particularly round the Point N, will 
likewife be extremely fmall (as is reprefented in Figure 6). 

§ 44. Confequently, the Rejijiance, oppofed by the nega- 
-/iw Atmofphere, at the Point N, to the Entrance of Elec- 
-tricity into the Body AB, will alfo be extremely fmall. ' 
Therefore, the EleSricity of the mafs of circumambient Air 

GHKL 
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GHKL (which conftantly tends to fupply the deficient 
EleQricity of the minus eleftrified Body AB), will run 
into that negative Body AB, in a much greater Sluantity, 
. through the Point N, where the Refijlance is vety/mall; 
than it will through any non-prominent Point whatever, of 
the Body AB, where the Refijlance is of neceffity, con- 
-fiderable. 

§ 45. If, to a negative Body AB, a roKKi^ metallick Fig. 7. 
Body PQ_be connefted, and be made to projeSi into the 
Air, which furroands that Body AB (that is eqtial and ' 
fimilar to the Bodies reprefented in Figures 5 and 6^, 
in tlie fame manner, that the pointed metallick wire MN 
was made to projea : it may be afked what the reafon 
is, that the fiame Efeii does not take place, as in the 
other cafe ? 

§46. The>reafon is fimply this. The greater the <ya;^« 
of the prominent Body is; the more confiderable will the 
negative j^mofphere he, which furrounds that prominent 
rninus Body PQ^ From this it is evident, that the 
greater the Surface of the prominent Body is ; the greater 
will the Refifiance be, which is oppofed to the Entrance 
of the Fluid, that tends to fupply the deficient Elec- 
-tricity of the Body AB ; and the fmaller will the ^an- 
-titji of eleSrical Fluid be, which caxi gradually axn in, 
' through the prominent Body, from the mafs of circum- 
-ambient Air. 

§ 47. From what has been here faid, it muft appear, 

that the Property which prominent metallick Points have, 

C 2 ta 
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to uneleBrify gradually the charged Bodies to which they 
are fixed, does «o/ depend upon their being of a conical 
or of a pyramidical form ; but upon their projeSing be- 
-yood the eleftrified Bodies, to which they are (by a good 
communication) connefted ; arid alfo, upon the fmall 
$luantity of Surface which they have in contaB with 
the Air. 

- §48. Therefore, the greater ihat ProJeBion; the fmaller 
the Surface of the metallick Point ; and the more tapering 
the upper Extremity of the conduSing Rod be made ; the 
more coniiderable will the power of that pointed Rod be, 
to uneleBrify gradually the charged Body with which it 
is properly conneSed. 

§ 49. Thefe Principles are moft fully confirmed, by 
all eleSrical Experiments upon Points, Balls, &c. and par- 
-ticularly by that very cunous Phenomenon, of a pointed 
Fig. 8. wire R, which, by being only placed between two pro- 
-minent and round metallick Bodies S and T, can aft no/ 
longer like a Point, or only in a very fmall degree; on 
account of the denfe Part, of the eleBrical Atmofphere of 
thofe Bodies, being extended over it. • 

§ 50. The learned Mr. Archard (of Berlin), as I hive 
lately been informed, has made, with a prodigious de- 
-gree of accuracy, a great number of Experiments ; in 
order to determine, what were the Times of Sifcharge, and 
the relative Quantities of Eleftricity that would hefilently 
difcharged, from an eleftrified Prime-Conduftor"f", by 
means of metallick Bodies of different Terminations, placed 
at different Diflances from that charged Body. 

•\ A glafs Globe and a Ltyden Bottle were made ufe of, to charge the 
Piime-Condu&or. 
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He made ufc, in one fet of Experiments, of an 
upright Cone of brafs, whofe vertex was extremly acute; 
whofe height was one inch and an half, and the diameter 
of whofe Bafe was one inch, 

§ 51. In a fecond iet of Experiments, he made ufe 
of a flat circular Plate of brafs, of one inch diameter ; upon 
which Plate he fcrewed at once nine Cones : the height 
of each of thefe nine Cones was one inch and an half, and 
the diameter of the Bafe of each, was about one twelfth 
of an inch. 

§ 52. In a third fet of Experiments, he made ufe 
of tlie fame flat circular Plate of Brafs, upon which he 
fcrewed only one of the nine Cones, juft mentioned. This 
Cone differed from the other Cone that he made ufe of 
in )\\%frjl fet of Experiments, only in one refpeft, viz. in 
being more finely tapered; the diameter of its Bafe, being 
only about one twelfth \ Part of the diameter of the Bafe 
of the other Cone ; but their heights were equal. 

§ 53. When Mr. Arcbard compared the refults of thefe 
three fets of Experiments, he found that the fmgle Point 
(for fo he calls the tapering Cone) 6'\Afdently difcbarge, 
in a given Time, a greater ^antity of eleftrical Fluid from 
the charged Prime-Conduaor, than did, either the other 
lefs tapering Cone, or even the nine Points that were fixt 
at once upon the fmall brafs. Plate ; which EffeS, he fays, 
appears to him to be very extraordinary indeed. 

§54- But 



■f See § 50 »a& § 51* 
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§ 54. But this Effeft, Angular as it may appear^*'''' 
evidently a necejary confequence of thq plain Principles 
I have laid down above (from % 30, to § 49 inclu- 
-fively). 

§ 55. Now, in order to fee in what manner, a Body, 
which is of any given Jhapc, and which is a ««></ «»- 
-duSor of the cle^rical Fluid, muft be affeffled, when it 
is 'rcaxaft^^m 3.i\ eUBrical Atmofpherf, let us fuppofe, 
Fig- 9- that a metallick Body AB, which has no prominent Parts, 
be infulated, and that its near End A, be placed within 
the fenfible Part of the eUBrical Atmofpbere of a 
charged Prime-Conduftor PC, but out of its ,firiiing 
Dijiance. • : ,: 

§56. This is always poflible; Cnce, from the very 
nature of an eleBrical Atmofphere, and of a Jiriking 
Dijlance (as explained above, § 1 9, § 28 and § 29), it is uni- 
-verfally true, that the fenfible Part of any charged Body's 
eleBrical Atmofpbere, does conftantly extend much beyond 
the Diftance, at which aayfecond Body, of any fliape, or 
of any fize, or placed under any circumftances, can re- 
-ceive any direB Stroke of Explofion, immediately from, 
or can give any direB Stroke of Explofion, immediately 
to, that firji Body thus charged with EleSricity. The 
cafe even ofaL^yden Jar is not excepted. 

§ 57. The eUBrical Atmofpbere of the Prime-Coa- 

-duSor PC, muft of neceffity , be either negative or pofitive. 

• Firft, let us fuppofe it to be negative, and let us examine 

what will be the confequence, with reipeft to the metaUick 

Body AB, in the cafe before us. 

§ 58. We 
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5 S^' We have feen above (§ 20 and § 21), that the 
Denfiiy of all eleSrical Atmofpheres does decreafe, the 
more the Dijiance from the eleftrified Body is increafed. 
Therefore^ more of the Particles of the minus Atmofphere 
of the Prime-Conduftor PC, will h^ fuperinduced upon 
the near End (or Side) A, of the Body AB, than upon the 
remote End B ; even fuppofing the End B, to be much 
within the fenfible Part of the eleSrical Atmoiphere of 
the Prime-Conduaor PC. 

§ 59. Confequently, from the very nature of an elec- 
-trical Equilibrium, a certain Part of the natural Quantity 
of eleSrical Fluid contained in the remote End B, of the 
Body AB (by attempting to fupply fome of the deficient 
EleSricity of the negatively eledrified Particles of Air, 
which conftitute the eleSrical Atmofphere of the Prime- 
-Conduftor VCyfuperinducedxi'poa the near End A), muft 
of neceffity, crowd towards the near End A, and en- 
-deavour to get out there. 

§ 60. Now, that Fart of the.eleSricalFluidof the Body 
AB, which has (as. I havejuft faid) a neceffary tendency to 
get out at the End A, will be prevented from leavi:^ the in- 
-fulated Body AB, as it will meet with a confidcrable Degree 
oiRefiJiance at the Surface of that Body ; the dry Air round 
abouty b^ng a nm^conduBhr of Ele^icity. 

'5 6^1. Therefore, the eleSrical Fluid, that removed from 
the remote End B, towards the near End A, will caufe that 
End A (which was before in its natural ftate) to become 
pofitive. 

§ 62. Confejuently, the remott End B (which was 
alfo uneleBrifed, before the motion of the eleftrical Fluid, 
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on the furface of die Body AB, took place) will now 
evidently be left in a negative ftate ; fmce, a Part of its 
natural fliare of eleftrical Fluid did remove towards the 
ether End A. 

§ 63. There will likewife be, between the End A, and 
the End B (of the Body AB), a certain Point D, where 
thefe two contrary Eleftriclties, of the different Ends A and 
B, will meet ; and where confequeatly, the Body AB will 
be in its natural ftate ; that is to fay, neither pofitively 
nor ««^««W/)*'elefl:rified. 

■ § 64. Having then examined what muft -follow, from 
the eleBrical Atmofphere of the Prime-ConduSor PC 
htm^^negative: let us next confider, what alterations would 
take place in the elefirical Fluid of the Body AB ; fuppof- 
-ing the Prime-Condu£tor's eleftrical Atmofphere to be 
pofilive. 

§ 65. From what I have faid above (§ 20 and.J 21), 
it follows, that more of the Particles of the plus Atmof- 
-phere of the Prime-Conduftor PC, will be fuperinducei 
upon the near End (or Side) A, of the Body AB, than upon 
the remote End B. 

§ 66. Therefore, from the very nature of an eleStri- 
-cal Equilibrium, a certain Part of the natural ^fti- 
-titjof eleftrical Fluid, contained in the near End A, muft 
neceflarily remove towards the remote End B. ' . * 

Becaufe,' the elajlick eleBrical Fluid, which is conlained 
in the Prime-Conduaor'seleSricalAtmofphere^ and which 
Kjuperinduced upon the near End A; muft (by preffing 

againft 
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againft it, and tending to enter), neceffarily tend alfo to 
remove a Part of the elajiick eleHricai Force which oppofcs 
its Entrance. 

§ 67. That is to fay, that it muft tend to remove, to- 
-wards the remote End B (of die infulated Body AB), a 
Part of the natural Quantity of eleBrical Fluid^ contained 
m the H««r End A: fince, ^e elajiick eleBrical Force, 
■oppofed at the Surfece of the metalHck Body AB, does im- 
-mediately proceed from the natural fiare of eleBricai 
Fluid therein contained. 

§ 6&. Now, that Part of the eleSrical Fluid of the 
Body AB, whicli (as I have juft faid) was removed, from the 
near End K, to the remote End B, will be prevented from 
■leaving the infulated Body AB, as it will meeft with a 
confiderable Degree of ReJiJIance at the Surface of that 
Body ; the dry Air round about, being a non-cqnduBor of 
Eleftricity. 

§ 69. Tlierefore, the elearical Fluid, that removed 
ftoin the near End A, towards the remote End B, will 
■caufe that End B (which was before in its natural ftate) 
to become f of live, 

§ 70. Confequently, the near End A (which was alfo 
uneleBrified, before the motion of the eleftrical Fluid, on the 
Surface of the Body AB, took place), will now evidently be 
left in a negative ftate ; fince, a Part of its natural fliare of 
«le£trical Fluid did remove towards the itther End B. 

D 5 71. Theio 
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5 71- There wiUlikewife be, Between the End' A, anJ 
the End B, of the Body AB, a certain Pmnt D, where' 
thefe two contrary Elearicities, of the different Ends A an J 
B, will meet, as in the former cafe ; and where confequently,. 
the BbJy AB; will be in its natural ftate-; thiit is to fiy, nei- 
-'dasx pofitmely not negatively ekarified.. 

§ J 2. It appears therefore, to be a^c»<r<j/iRuIe ; if there 
he brought, within the plui or minuj eleSrical Atmof- 
-phere of a charged Body, any Jicond Body, which is a 
good ConduBor of Eleftricity, and which is fo circum- 
-ftanced (in the manner above explained), as not to be able: 
either to fofe, or toacquire, anyefeflrical Flind :■ 

ly?. That, the near End (or Side) of the yJfoW Body> 
win become eleSrified, with the contrary Ele£lricity, to that 
of the frjl Body,, which produces the eleftrical Atmof^ 
-phere. ^ 

2iily, That, the remote End (or Side) ofthe/econd Bbiyi, 
wlU become eleSrified with the Jame kind of Ele£tricity, , 
as that of the Jirji Body. 

And 3^/v, That there, will be, between the two oppofitc 
Ends of. the fecond Body, a, certain Point where, tliere 
will be neither plus nor minus EleSricitj-. 

§ 73. Sq tliat, ^e.Jccond Body will be in three oppafie 
ftateSy at one and the fame time. That is to fav, that it 
will be, at the fame inftant, pofitiiidy elc£lrUied, negatively 
elea-rified, and not eleSHiJisd at all. 

§ 74. Should any Perfon doubt of tlie truth of this 
Faa, the. following Experiments will fully fatisfy him 
about it. 

PART If. 
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SECTION 75. 

IN order to fave repetitions, and to be the moie diftinS, 
I will, for the fiiture, fpeak of the Prime-GontluSor as 
being always eleftrified in plus ; as aothing will be mote 
eafy, than for my expreffions to be reverfed in a proper 
manner, by any attentive Reader, when he flrall wi(h to con- 
-Cder the Ptime-Conduaor as being negatively eleOrified. 



EXPERIMENT 5, 

^ 76. I made ufe, in the following Experiments, of a 
tin-foil Prime-ConduSor, which was Jix feet long, by one 
foot diameter ; and which had, at one End, a brafs neck 
(of four inches and a Tialf long, \y three quarters of an 
inch diameter), to the extremity of which, was fixed a brafs 
Ball, of four inches and an half diameter. The Jlriking 
Dijiance of this Piime-Conduaor, upon a fmooth braS 
Ball of j/oKr inches diameter, that was connefled with the 
Earth by a proper metallick commvmication, varied accord- 
-ing .to the weather, isOTO. fifteen inches to eighteen inches 
and a quarter, in the Experiments I made widi thb 
apparatus^. 

-^ This apparatus was made by the able Mr. Edward Nairnt, F. R. S. 

O 2 ? 77. 
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Fig. 9; § 77. I then placed a cylindrical brafs ConduSor AK 
(which was perfeSly well' infulated)^ with one Ejid direaiy 
pointing towards the PrimeConduacft -f PC. 

This Body AB (including the femi-Spheres at its two. 
Ends) was three feet four inches long,, by about thiee-inches-i 
and three quarters diameter.. 

§ 78. The Diftanee between the Prime-Conduaor PC„ 
and the near End A of the metallick Body AB, was gene- 
-rally about three fett ; tho' that Diftance. was very ofteiii 
varied,, as will be related hereafter... 

5 79- Whilft the Prirne-ConduSor was chargiiig, I- 
approached towards it, a fmall Cork-Ball, fufpended by a^ 
very fine thread of flax, and it was ftrongly attraSed (in,- 
the manner reprefented at E), towages the Prime-Con- 
-duSor, which was then charged with />o/ferac Ekfiricitj'.. 



EXPERIMENT 6. 

% 80. I then approached this fimple Elearrometer;, 
towards the near End A, of the metallick Body AB, and 
it was ftrongly repelled from it (in the manner reprefented ' 
at F) ; which {hewed, that the near End A, of the Body , 
AB, was charged with a contrary Eleftricity to that of the 

Prime 



•f- The Prime-Conduftor itfelf was not akvays placed, exaftly in the 
feme fituatioQ (in which it is reprefented in.the Figure) with reipeft tathe- 
BodyAB. a / ir , 
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^me-ConduQor PC. That is to fay, that the Pnd A WM 
(in this, cafe) eleaiified »a «M»aJ.- 



5. 81. Upon approaching the Efeatometer towaj-ds tho- 
remote End B,, of the Body AB, it was qttroBed (as re- 
-prefented at H) ; which (hewed, that ^s remote End B, of 
the Body AB; was charged with the fame kind of Elec- 
-tricity as the Prime Conduflior PC. That is to fay, that 
Ae End B wa* (in this cafe) eleflrified in plus. 



E X P E K I M E N T ?i 

§ 8a. When the Eleflrometer was gradually movec^ 
along the Body AB, from the End A where it was 
repelled, towards the End B where it was attraBed; the 
Repulfion was found gradually to decreafe,. whilft the 
Elearometrr was moved from ,xS\c near End A, to a 
certain Point D; at which Point D, the eleSromettical Ball 
(reprefented at. G) appeared to waver; and was neither: 
repelled nor attraBed by the metallick Body AB. 

This Effea wai particularly evident, when the eieBro- 
-metrical Ball was held on one fide of the Body AB, andS 
St a moderate Diftauce from it: 

J 83. Confequently, the Body AB was in its natterali 
ftate,. at the Point D. That is to fay, that the Body-- 

AB 
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AB contained there, neither more, nor hfs than its nam* 
-^ai ihaie of Elearicity. 



EXPERIMENT 9. 

§ 84. When the Ekarometer was moved along the 
Body AB, ftill nearer to the remote End B ; the eleSro- 
-metricai Ball became attraBed by the Body AB, as foon 
^sit had paffed the Point D; and this attraBion continued 
to increafe, the nearer the Eleflrometer was brought to 
•the End B, which was the moft remote from the Prime 
'ConduSor. 

§ 85. In order, to be able to fatisfy thofe who are not 
srery converfant with Elefiricity, that there was nodecep- 
-tion in thefe Experiments, I repeated Experiments of a 
like nature, in the following manner. 



EXPERIMENT 10. 

% 86. I took a pair of Cork-Balls, fufpended by very 
fine, and parallel linnen threads, and I placed theEle&o- 
-meter at a moderate Diftanoe from the Prime-Conduftor 
PC (as at K); but, entirely out of the fenfible Part of the 
eleflrical Atmofphere of the Body AB. The Cork Balls 
divaricated. 

§ 87. I then approached towards the under fide of tie 
Balls, a flick of fealing wax, that I had ftrongly excited 

with 
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with a woUen cloth ; this caufed them to f- divaricate- 
kfs. Becaulb, the negative Eledricity of a ftick of wax 
(excited in the nianner juft mentioned), will always tend,, 
as every one knows, to caunteraS and deftroy the fofitiiie 
Eleftricity, of &^lm eleflTified Prime-Conduaor. 

EXFE^ 



' -f I'n repeating this Experiment, and tlie two following ones, there are 
tvoo things^ to which it is neceflary to pay partioular attention ; namely, 
the exciting the ftick of v/zx. ^rongfy ; and the not bringing the eleiVro- 
-metrical Balls too near to the eleftrincd Body, the quality of whofc Eleilri- 
•^ity we want to examine. 

For, if (from the too great weaknefi. of the Eledtricity of the ftick of 
wax- ; or from the too great proximity of the Electrometer, to the charged 
Body; fuppofing the Electricity of the charged Body to be_^o«|-;) the 
ftrength of the eiedricaljtmqfphere of the charged Body, and the ftrength 
of the. ekElrical Almofphere oi the ftick of wax,' be very different with re- 
-fpeft to the cleitrometrical Bafls, given in pofition : then, the approaching 
the ftick of wax toward the under fide of the Balls, will,- in every cafe, caufe 
them to divaricate wider; inftead, of caufing them to divaricate, fometimes 
mare, and fometimes lefs, according as the charged Body is negatively m poji- 
••tivefy cleft rifiedi 

Becaufc, when the excited Electricity of the ftick of wax, is very wesb, 
compared to the communicated EleCtricity of the charged Body, the ftick 
of wax will aCt, in all appearance, as if it was not electrified at all. The 
confequcnceof which mult be, tliat the ftick of wax will (like zny unekSlrified 
non-co:ulu»aing Body), by being bro'.ight near to the under fide of the eke- 
-tromctrica IBalis, caufe thofe Balis (if they are verv J^rongly ek^rified), to be 
repelled, and to divaricate wider ; whether they divaricated originally, from 
fiegatiyt, or from pojitive repuliion. 

The reafon of this EfFeCt is; that, ii any unekSrified, and non*emduSing 
Body, be very dry, and' he larought within any Atmofphere ftronglS' 
cleflrified (whether in pltts or in nums), it wili not be abie. to carry off 
the bledtricity, of that elciftrical Atmofphere. 

Confequently, (from the Principle laid down above § 22, ^ the charged 
Sod^ producing that ele&rical Atmofphere, and tie non-conduSbr thercim 
imnierged, muft, under thole circumftai>oei, tend to recede from eachi 
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EXPERIMENT it. 

^88. I then placed the Eleflrometer at a moderate Dif- 
-tance from the near End A, of tlie infulated metaliick 
Sody AB (as at L). The Balls divaricated. 

5 89. I then appioaclied the excited ftiek of leaKng 
iwdx, towards the under fide of them^ whkh caufed them 
10 divaricate ftiU more. 

% go. This was a proof, that the Knd A (of the 
Body AB), that was the nearejl to the plus ele<ari€ed 
Prime-Condudor PC, was eleftrified with the fame kind 
•of Eleiftricity as the ftick of wax; fince, in this cafe, the 
Eleftricity of the ftick of wax co-operated with tHe 
EleSricity of the near End A (of the Body AB), in cauCng 
the elearometrical Balls to divaricate. 

That is to fay, that the near End A, of the Body AB, 
was negative. 



EXPERIMENT. la. 

§ 91. I then placed the EleSrometer, at a moderate 
Diftance from the remote'KnA B, of the infulated metaliick 
Body A B (as at M). The Balltdivaricated, 

^ 92. I then approached tlie excited ftick of fealing 

wax. 
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wax, towards the under fide of them, which caufeJ 
them to divaricate lefs. 

§ 93. This was a proof, that the End B (of the 
Body AB), that was the mafi remote from the plus 
eleSrified Prime-ConduSor PC, was elcftrified with the' 
contrary Eleflricity to that of the ftick of wax. 

§ 94. That is to fay, that the remote -f- End B, of 
the Body AB, was eledriiied in plus, the fame as the 
Prime-ConduSor PC; altho' the o/fcr f EW A (of this 
fame Body AB) which was the nearejl to that pojitively 
eleSrified Prime-Condu£tor PC, was, as we have juft 
feen, charged with negative Eleftricity. 

Nothing can poffibly be more evident than this. 



-f- Thcfe things agree perfedtiy, with the refults of the Experiments 
made by the learned Signior Seccaria, by WiUkr, by jEpinus, &c. 



E PART lU. 
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PART III. 

SECTION 95. 

I Shall, in the following Pages, (hew how to determine, 
with mathematical precifion, the Ratio, between the 
^antity ofdcBrical Fluid{ofa.ny charged Body's eleSrical 
Atmofphere) fuperinduced upon an infulated, conducting 
Bodyof any form whatever, and the^/»j or »«'««/ EleSricity' 
of the oppofitely-eleSrified Portions of that infulated Body. 
And I fhall prove, that the neutral or uneleBrifad Point 
of that Body, muft always exaSly coincide with the Plane 
that would divide, into two equal Portions, the whole 
Quantity of fuperinduced EleSricity. 

The confequences to be drawn from thefe things, will 
hereafter appear to be of very great importance. 

EXPERIMENT 13. 

§ 96. When the infulated Body AB \ above-mentio- 
* 9" -ned, was in' its ftate of three-fold Elefiricity, in the 
manner defcribed above (§ 72 and § 73); having one End 
plus, the other minus, and another Part uneleBrified : 
I totally difcharged the Prime-Condufior of its Elec- 
-tricity ; having previoufly ftopt the wheel and cyhnder, 
in order, to prevent any further fiipply of Eleftricity 
being given to the Prime-Conduaor, afiier it had become 
difcharged. 

I Then, 



t § 77. «= fe)- 
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Then, upon -eKamining the ftate of the Body AB, I 
found that Body to be in its natural ftate ; that is to fay, 
unalaBrified dwoughout. " 

EXPERIMENT 14. 

§ 97. If, inftead of difcliarging the Prime Conductor 
PC of its Electricity, I removed the Body AB (in its 
infulated ftati), out of the eleSrical Atmoffhere oi the 
Prime-Condufior ; the Body AB was always found to be 
in its natural ftate ; that is to lay, uneleBrifed throughout. 

§ 98. The reafon, why the metallick Body AB did re- 
-iturn to its natural ftate, was evident. For, as foon, as 
tli2 eliBrical Atmofphere of the Prime-Conduftor PC was 
removed, cither by the difcharge of the Prime-Conduaot's 
Eleftricit'. , or by the removal of the Body AB itfelf ; the 
elcB' leal Fluid^ which had, as was above-explained, been 
drjvi.n out of one End A, of the Body AB, into the other 
End B ■(by the elafbick ekarical preffure of that eleflrical 
Atmofphere fuperinduccd upon the Body AB), did then 
neceflarily return from the End B, to the End A : fmce, 
the elaftick Cattfc, which had difturbed the natural Equi- 
-libriiimy was thtn aftually removed. 

§ 99. It is evident, from thefe Experiments ; that, the 
infulated Body AB, had neither lofi, nor acquired EleSri- 
-city, by having been immerged into the eleBrical Atmo- 
-fphen of the Prime-ConduSor PC: but, that it had 
become eUBrified, only by having had the eleftrical Mat- 
-ter, contained teithin itfelf, difiurbed; when its two Ends 
appeared fo ftrongly affeSed with contrary Eleftricities. 

E 2 5 100. 
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§ loo. From this, it evidently follows, that the Quan- 
-tity of minus EleSricity, contained in the Part AD (of the 
Body ADB) which was between the near End A, and the 
neutral Point D ( at which Point D, the Body ADB was 
in its natural ftate, as explained above, § 63, § 71, § 72, 
§ 8 2 and § 8 3), muft have been exaSily equal to the Quan- 
-tity oi plus Eleftricity, contained in the other Part DB, 
which was between the fame neutral Point D and the 
remote End B, of that infulated metallick Body AB. 

§ 10 1. Now, whatever be the Law, according to which, 
the Denfity of the EleSricity, of an eledrical Atmofphere, 
does decreafe : whatever be the Quantity f of eleftrical 
Fluid (of any cleSrical Atmofphere) fuperinduced upon 
any infulated conducing Body ; which Body, for diftind- 
-nefs I will call AB: whatever be the ybrw, or whatever 
be the fofition, of the infulated conduSing Body AB, 
that is thus immerged in the eleftrical Atmofphere ; 
provided that form, at that pqfition, be not fuch, as to 
caufe this trebly-eleSlrified Body AB, to lofe any of its 



-|- Wheoever I fpcak of the family of eleHrical Fluid, fi/periniliiced upon a 
given Body, or upon any given Parts of a Body ; I mean, to be always un- 
-dcrflood to fpealt of the Iota! family of plus, or of the total ^antily of minus 
EUSiricity,'containedin that particular Fart, of the eleftrical Atmofphere, which 
it fup.-rinduced upon the whole Surface, of the given Body, or of the given 
Parts of the Body, refpedlively. Becauie, it h ttot auy Fart of the tratural Share 
of Eleflridty, contained in the fuperinduced electrical Atmofphere ; but, only 
thi pofilive, or the negative EleSiricity, therein contained, that can tend to 
ait (in the manner above-defcribed) upon any infulated, uiieleEirified, con- 
-duifting Body, immerged in that eleftrical Atmofphere. 

In liite manner, if I Ipeak of the X^enjity of tl^e EleSricily, of an clcflrified 
Body, or of an eleftrical Atmofphere ; I always mean the Denfity of the plus, 
01 of the minus Electricity, contained in fuch Body, or in ilich Atmofphere. 
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wan elefirical Fluid, or to acquire any more than its 
natural pare of EleSricity : and whether the ele&rical 
Atmofphere, in which, this infulated, condufting Body 
AB is immerged, be negative, or pofitive : it will, from 
the nature of the eleBrical Fluid, be univerfally true ; 

ijl. That the Force or Ptrwer of the minus EleSricity, 
contained in the negative Portion of the Body AB, will be 
equal to the mean Denfay of that minus EleSricity, mul- 
-tiplied into the Height of that minus Eleftricity, multiplied 
alfo into the Bcife of that minus EleSricity. 

And idly, That t\\eForceor Power oi the plus'E.\t&nci- 
-ty, contained in the pofitive Portion of the Body AB, 
will be equal to the mean Denftty of that plus EleSricity, 
multiplied into the Height of that plus Eleftricity, 
multiplied alfo into the Bafe of that/>/»j Eleftriclty. 

§ 102. We have feen above (§ gg and 5 100) ; that, 
a Body [fuch as AB] charged with a three-fold Eleftricity, 
becomes eleSrijied, only by having the eleSrical Matter, 
■within itfelf, difturbed: and that, confequently, the 
^antity of minus EleSricity contained in the negative 
Portion, is exaftly equalto the ^ontity oiplus Eleftriclty 
contained in the pofitive Portion ; which is to fay, in 
other Words, that the mean Denfity of the faid minus 
EleiSlricity, multiplied into the Height f of that minus 
Elei3ricity, is exaflly equal to the mean Denfity of the 

faid 

•f It is evident, that the /Tf/^ir of the faid m/wjEledricity, is the Lfff^rA 
of the faid negative Ponion ; and that the He^kt of the faid plus Electricity, is 
the Length of xh^ (z\^ pofitive Portion. Therefore, the mean Denfity of the 
faid minus EIe£tricity, muft be, to the mean Denf.iyoi the (zxApliis Eleftri- 
-city, in the exafl inverfe Ratio of tl»e Length of the negative Portion, to the 
Length of the pofitive Portion. 
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faid .plus EleSricity, multiplied into the Heigh of that 
flus Eleftricity. 

But, the Bafe of the fiid minus Eleftiicltj', and 
the Baji of the faid flus Eleflricity, is comrrum\ that 
Bafe being the Line, where thofe two contrary Elec^ 
-tricities, • of the Body AB, meet, ahd join each other, 
upon the Surface of the Body AB. 

Confequently, the Fdrce or Power of the minus 
Electricity contained in the negative Portion of the 
Body AB, muft (from what was laid down above, 
in § lOl) be exaSly equal to the Force or Power of the 
flus EieSricity contained in the fofitive Portion of that 
Body AB. 

§ 103. Now, fince, it is the elaftick cleSrical Fluid 
fuferinduced upon the faid Body AB, that caufes the 
ekarical Fluid of the Body AB, to be diihirbed witbin 
that Body itfelf: it is evident, that; if we fuppofe 
the whole Sluantity of eleBrical Fluid, fuferinduced 
upon the whole Surface of the Body AB, to be divided 
by a Plane (drawn perpendicular to the right Line that 
would join the infalated Body AB, and the charged Body 
producing the fuperinditced eleSrical Atmofphere) exaSly 
into two equal Portions, which Portions I will call 
a and ^ ; it will ibllow, 

ijl. That the mean Denfity of the Elearlcityy«/'en'»- 
-duced on the Portion a, of the Body AB ; will be, to 
the mean Denjily of the EleSricity (fuferinduced on the 
two Portions a and h ; that is to fay,) fuferinduced on the 
whole Surface of the Body AB; \n^e fame Ratio, as 
■ '"'"'"' •':+""''^"'"f' is to the Length of a. 

And 
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And 2illy. That the mean Denfity of the Elearicity 
fuperinduced on the Portion b; will be, to the mean 
Denfity of the Elearicity fuperinduced on the whole 
Surface of the Body AB ; in the fame Ratio, as- 
■ - '-'-'"■•'•/""-T'"" is to the Length of i. 

§ 104. Tbereforej from thefe things, and from the 
very nature of a dijiurhtd eleSirical Equilibrium in ^ 
Body charged with a three-fold EleSricity as above 
explained ; it evidently follows, 

I/?. That the mean Denfity of the Eleflricityya^en?!- 
-duced on the whole Surface of the Body AB, multiplied 
into the Difference between "■"•"'""'.-+"• '-i"'°" and the 
Length of a, mud be exaSly equal to the family of 
minus [or oiplus] EleSricity contained in that Portion a. 

And idly. That the mean Denfity of the EleSricity 
fuperinduced on the whole Surface ai the Body AB, 
multiplied into the Difference between ""'■'•'"'•';+""'■'•'"■•" 
and- the Length of b, muft be cxafily equal to the 
Quantity of plus [or of minus^ Eleflricity contained in 
that Portion b. 

§ 105. ^Mt, t\^e Difference between ■'■•■■'t'''^'/ ""■'■"■■ °" 
and the Length of a, is evidently exaflly equal to the 
Difference between ""^•'"'°''.+""'-'°'"' '" and the Length of b. 

And the mean Denfity of the Eleftricity fuperinduced 
on the whole Surface of the Body AB is (as it has been 
ftated above, in § 104) the common FaBor of thefe Piso 
equal Quantities. 

Therefore, it is evident ; that, the minus [or plus'\ 
EleSiicity contained in the Portion «, of the Body AB, 

mull 
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muft (by the firfl: Axiom of Euclid) be exaSly equal to the 
plus [or mhius^ Elefiricity contained In the other Portion h. 

That is to fay, in other words, that the Plane, "ahich 
divides into t'u^o equal Parts, the whole Quantity 
of eleBrical Fluid fuplrinduced upon the whole Surface 
of the faid Body AB, will alfo divide the Eleftricity 
contained in the Body AB Itfelf, in fuch a manner, 
that the minus [or plus\ EleSricity on one fide of that 
Plane, will be exaflly equal to the plus [or tninus\ 
Eleftricity on the other fide of that dividing Plane. 

§ io6. But, I have {hewn above (§ lOo), that it is 
likewife the property of the neutral or uneleBrified Point,, 
to divide the Eleairicity contained in the Body AB, in 
fuch a manner, that the minus [or/i/w] EleSricity 
on one fide of the neutral Point, Ihould be exactly equal 
to the plus [or tninus'\ Elecftricity on the other fide of 
that neutral Point, 

5 107. Confeqiiently, the Plane, which (if drawn, in the 
manner above-deicribed § 103} would divide into tuo equal 
Parts, the 'whole ^aniity of eleBrical Fluid, fuperinduced 
upon the whole Surface of any infulated conducting 
Body AB, immerged in an eleftrical Atmofphere ; muft, 
of neceflity, exaBly coincide with the neutral or unelec- 
-trified Point, where the two contrary Eleftricities of that 
Body AB, will meet, and deftroy each other. 

That is to lay, it muil exaBly coincide with that Point, 
thro' which, if a Plane were drawn (perpendicular to the 
right Line, that would join the charged Body producing 
the eleftrical Atmofphere, and the infulated, condufting 
Body AB therein immerged) ;yK(rA Plane would divide that 

Body 
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Body AB, immeiged in the eleflrical Atfnofphere, into 
tmo certain Parts; in fuch a manner, that one of them 
fliould contain, nothing but negative, and the other, no- 
-thmg but pofitive EleSiicity. Provided always, that the 
Body AB be eleftrified in the manner defcribed above 
(§ 99), only by having the eleSrical Fluid, within it/elf, 
difturbed. 



PART IV. 
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SECTION" loS; 

FROM what has been faid in the laft SeSibn, it iaa ' 
evident ; that, in order to determine, in any cafe- 
whatever, the Pojition <^ the neutral or unekBrified Point,, 
in any ^ven infulated condufling Body AB, which Body 
AB, by being immerged in the eleflrical Atmofphere of' 
any charged Body PC, does become elecftrified by its own- 
dijiurbed EUBricity^m the Manner-above-defcribed (§ 99) ;.: 
it will be neceflary, only to determine 'the Pofiiion of the- 
Plancy which (if drawn in the Manner defcribed above 
(§ 103), would divide into two equalVaxts, the whole ^an- 
-lity of eleBrical Fluid {pi the charged Body PC's eleflri- 
-QS^ IStmai^ftxz) fuperinduced upon the whole Surface of 
the faid infulated conducing Body. AB. 

§ 109. NoWjitisevident, thatthePo^«o»o/"/A/VP/a««,, 
which (if drawn, in the Manner above defcribed,, § 103),, 
would divide into two equal YixXs^ the whole ^antity of ' 
eleBrical Fluid (pi the charged Body PC's eleflrical At- 
-mofphtre) fuperinduced upon the whole Surface of any, 
given infulated conducing Body AB ; will neccffirily de- 
-pend, Trpon the Form of tlie Body, that is immrrged in 
the elearical Atmofphere ; and upon the Law, according; 

to-: 
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'to which, the Deafity of the EkBricitj., of elearical At- 
-mofpheres, does decreafe. 

. ^ no. Firft,' let us fuppofe, the Denfuy of the Eiec- 
-tricity, of the eleSrical Atmofphere, to be in the fmpk 
ini/erfe Ratio of the Diflance from the charged Body PC, 
which produces that eleflrical Atmofphere. 

The other Body AB, therein immerged, being fuppofed Fig- 9- 
to be (for example) of a cylindrical ■\; Form; having one 
End A, direftly pointing towards the charged Body PC. . 

§111. Now, it is a well known Property of every coni- 
,-cal Hyperbola ; that any Line AN, drawn parallel to one Fig. lo. 
Afymptote CO, between the Curve, and the other Afym- 
— ptote CB ; will be, to every other Line (DR, or ST, or 
B Q^, &c.) fimilarly deferibed, in the exafl: fimple imierft 
Ratio of their refpeBi'm Dijlances (AC, CD ; or AC, CS ; 
or AC, CB, &c.) from the Center C, of the Hyperbola. 

§ 112. Therefore, according to the Law yx& fup- 
-pofed (§ no) the ^antity of EUBricity (of the charged 
Body PC's eleflrical Atmofphere) fuperinduced upon the 
curved Surface of the infulated cylindrical Body AB, at Fig. 9. 
the particular Dijkinces CA, CD, CS, CB, &c. from 
that charged Body PC ; will be exaSly proportional, to 
the refpeSive Ordinate! AN, DR, ST, BQ[^, &c. of any Fig. 10. 
equilateral Hyperbola NRQj one of whofe Afymptotes 
CO is a Tangent, to the charged Body PC, at C. Fig.j. 

■Fa § 113. 



"|- N. B. Tin: curved Part only, of the Surface of the faid Cylinder, is to 
l>e taken into confideration* 
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§ 113. Confcquently, according to tBe Law juft fup— 
-pofed (§ no), the -ahole ^antity of KleBricity (of the 
Fig. 9. charged Body PC's eleftrical Atmofphcre) fuperinduccd 
upon the curved Part of the Surface, of the infulated' cy- 
-hndrical Body AB, will be accurately reprefented by tlie 
Area_ of the hyperbolical Space ANQB (Figure 10), which 
is bounded by the Curve NRQ;^, the Afymptote CB, and 
the two Ordinates AN and BQj which Ordinates are 
Tangents to the Body AB (Figure 9), at its Ends A and 
B, refpeSively. 

§ 114. Now, in order to determine the Pofition of 
the neutral, or uneleBrified Point, in Figure 9 j it will 
be fufficient (as appears from what has been iaid above, 
§ 108 and § 113), to> find out the Point D, upon the 
Afymptote CB, in^ Figure 10, through which Point, z right 
Line DR, djawn parallel to tie other Afymptote CO, 
would divide the >&;^fr^o//c(?/^rs*3^ ANQB; into pixio equal 
Portions; fuch as ANRD, and RDQB: fuppofing the 
Denftty of the EleBricity (of the EleSrical Atinofphere)'y«— 
-perinduced upon the BodyAB, to be, m t\iejlmpleinverfe 
Ratio of the Difiance from the charged Body PC. 

§ 115. The Way to divide the hyperholical Area 
Fig. 10..ANQB, into two equal Portions, , is fimply aS' follows. 

Take DR, z geometrical mean-proportional between the 
two Qrdinates AN and BQj that is to fay, take the Point 
D, fo that, AN, be toDR; as RD, to BQ^ Or (which,, 
from.the nature of the Hyperbola, is the fame thing), take 
iasAhfciffes, BC, to CD; as DC, to CA. 

Through this Point D, parallel to the Afypmptote CO; 
draw DRi meeting the Curve in R. Theo, the hypers 

•iolical: 
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■iolical Area ANQB, will thereby, be divided into tma 
iqual Portions, ANRD,, and DRQB ; • as required. 



DEMONSTRATION. 

§ Ii6. If it be denied, that the two hyperholical 
Areai ANRD, and DRQB are equal: let DRQB be 
fuppofed to be thejjmaller of the two : and let the Polygon 
DRLTQB be fuppofed to be equal to the hyperbolical 
^rraANRR 

§ 1 17. Through the Points L, and T; draw the Or- 
-dinates LM, and TS ; meeting the Afymptote CB, in H, 
and S. 

Take AE, to DM ; and EI, to MS ; as DC, to CB ; 
or (which, by the conftruftion, § 115, is the fame thing,) 
asAC, to CD. 

§ 118. It is evident, that; 
DC-CA (j. e. AD): BC-CD (i. e. DB) ; : AC : CD_ 

It is alio evident, that ; 
AE+EI (i. e. AI) : DM+MS (i. e. DS) : : AC : CD. 

Therefore, 
DA-AI (i. e. DI) : BD-DS (i. «. BS) : : AC : CD, 

% 1191 Through' the Points E and I; draw the Or- 
-dinates EK, and IH, meeting the Curve, in K, and H. 

Through the. Points K, and L ; draw the right Lines 
KG, and LF, parallel to the Alyn>ptote BC. Join the 
Points N,K; K, H ; and H,,R. 

5 130. 
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^ r^o. By conftruaion (§ i ry) MD : EA : : DC : CA. . 

Therefore, 
MD+DC (/. e. MC) : EA+ AX: (». e. CE) : : DC : CA. 

Confequently, from the nature of the Hyperbola ; 
iEK : ML : : (MC : CE /. «. : : DC : CA i. e. :-) DM : AE. 
' Therefore, the Reaangle AGKE=the ReSangle DFLM. 

§ 121. Now, fince EK: ML ( :: DC:CA, /.«. by.the 
■nature of the Hyperbola) : : AN : DR. 

It follows, that ; 
RD : NA(: : ML:KE /. e.) : : DF : AG: : AC : CD. 

Therefore, 
RD-DF (/■. e. RF) : NA-AG [i.e. NG) : : AC:: CD. 

§ 122. But, by conftruaion (§ 117), 
(EA or) KG : (MD or) LF r t AC : CD. 
Confequently, KG: LF : : FR : GN. 
Therefore, KGxGN=LFxFR; andi^^^=t^- 
That is to fay, that the Triangle KGN=the Triangle LFR. 

§ 123. But, it was proved above, § 120; 
That, the Reaangle AGKE=the Reaangle DFLM. 

Therefore, 
The ^adrilateral ANKE=the ^adrilateral DRLM. 

§ 1 2+. In like manner, it may be demonftrated ; that, 
the ^adrilateral EKHI=the ^adrilateral MLTS ; 

' And that, the ^adrUateral nlRD= 'das: Quadrilateral 
STQB. 

§ '25- 
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f" rs 5. Therefore, 

The whole Polygon ANKHRD= the whole Poljgoif 
DRLTQB. 

But, the Polygon DRLTQB, is (by hypothe{is,.§ Ii6,):' 
= the hyperbolical ^rea ANRD^ 

Therefore, (by the firft Axiom of Euclid,) 

The Polygon ANKHRD= the byferiolical^rea ANRV ;- 
which is evidently abfurd. 

Confequently, the hyperbolical ^ea TfRQB, a not le/h: 
Ana the hyperiolical ^ea. ANRD. 

^ 126.. In like manner, it may be d^monftiated; that,, 
the hyperbolical A-ea ANRD, is not lefs than the hyper— 
-iollcal Area DRQh^ 

Confequently, the two hyperbolical Areas ANRD, and- 
DRQB, are equal to each other. 

That is to fay, that the Ordinate DR, drawn througli. 
the Point D, divides the hyperbolical. Area ANQB, into> 
t-^o equal Parts. ^E'.lT.. 

§127. It is therefore-evident, from, whathas beenfaid 

above (§114 -nd ^ii$},ii the Denfay of the EleBricity, of 
eleftrical Atmofpheres, be in the jimple inverfe Ratio of 
the Diflance ; tliat, tbe neutral or unileBriji/d Point D, pig, g,. 
(w'lcre, anyinfulated trebly-ckarified cylindrical -f- me- 
-tallick Body AB, immerged in an cle&rical Atmofpliere, 
muft be in its natural ftate ;) will always be determined, 



■^ N E. Thr mry^-i/'jrr only, of the Surface of the faid'Cylinder,btii^; 
tiiJtettiuto confide ration. 
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by taking the Line CD, a geometrical mean-proportional 
between the Lines AC and GB; which Lines reprefent 
the Diftance, of the charged Body PC (produting the elec- 
•nrical Atmofphere), from the Ends A, and B, of the Body 
AB, relpeftively. 

■ § I z"?. N. B. It is alfo evident, that the finding the 
Fig. 10. Point D, depends upon the Ratio, between certain hyper- 

-holical Ordinates ; and upon the Ratio, between the corre- 
-fponding Abfciffes ; and not at all, upon the abfalute Size 
or the Hyperbola NRQ_^, or nrq. 

■ 60 that, the portion of the Points C, A, D, and B (upon 
the Afymptote CB), will be exaSly the fame ; whether 
the Hyperbola NRQ^ or an Hyperbola nrj, of any other 
Size, be made ufe of. 



PART V. 

Digitized byVjOOQlC 
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SECTION 129. 

I Shall now, in the next place, proceed to fliew in what 
manner, the neutral or umleBrlfied Point is to be de- 
-termined, if the Denfity of thi EleBricity, of an eleSrical 
Atmofphere, were fuppofed to be (not invcrfely as the 
fimple Dijiance, according to our former Hypotheiis ; but,) 
inver/eh as the fquare of the Difiance from the charged 
Body PC, thatprodijces the elefirical Atmofphere. 

§ 130. Now, it is a known property, of evtty infinite 
acute hyperboUci. Solid, fuch as »iVzs<, -{formed by the re- Fig. n. 
rvolution c£ a. conical hyferboliei Sfiat.e ANZW, round an 
Afymptote CB, as Axis v). that, the Area, of any perpen- 
-dicular circular SeBioh reprelented by «AN ; will be, to 
the ^reaf of- any other perpendicular circular SeBion re- 
■prefentei by rDR, or /ST, or yBQ^ &c. inverfely as 
thefquares of their rifpcSivc Diflances (AC, CD ; or AC, 
CS ; or AC, C^i &;c.) from the Center C, of the Hyperr 
-bolaNR^. ■ , - 

§ 1 3 J .- . Therefore, accordilig to the Law juft fuppofed 
■(5 129), the Quantitv of lilearicity (of the charged Body 

-■■'■■''' 'G ■ ' PC's 
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Kg. 9. PC's ekarical Atmorphere)ya/mW«i:«i/ upon the curved 
Surface of the infulated cylindrical Body AB, at the Dif- 
-tances, CA, CD, CS, CB, &c. from that charged 
Body PC ; will be ejaSly preportmal to the Areas, tf 
the refpeBive perpendicular circular SeSions reprefented by 

Fig. ii.bAN, rDR, /ST, yBQ_, &c. which Jigcles are refpeSive- 
. , A.y defcribed, by the rsfDolution<ii the perpendicular hy~ 
-perhlical Ordinate! AN, DR, ST, Bq^ &c. round the 
Afymptote CB, as Axis. 

§ 132. Confequently, according to the iarojuft fup- 
-pofed (§ 1 29), the whole ^antity of EleBricity (of the 
Fig. 9. charged Body PC's eleftpc^ Atmfophere) fuperinduced 
upon the curved Fart of the Surface, of the infulated cy- 
-lindrical Body AB, will be accurately reprefentjd by the 
finite hyperbolick Solid n N Q_y , formed in a manner 'fimi- 
-lar to that above defcribed (§ 1 30) ; and whofe,£Wj A, 
and B (Figure 1 1), are at the fame reipeSive ' IMftances 
AC, and CB, from the Center C, of the Hyperbofa NRQ_; 
as the two Ends, ' of the infulated cylindrical metallick 
Body AB (Figure 9), are from the charged Body PC. 

§ 133. Now, in order to determine the pofitiori of 
the neutral, or uneleBrified Point, in Figure 9 ; it will 
be fufEcient (as appears from what has been faid above, 
§ 108 and § 132), to find out the Point D, upon the Axis 
CB, of the hyperbolick Solid n NQj", in Figure i i, through 
which Point, a Plane rDR, drawn perpendicular to the 
Axis CB, would divide the hyperbolick Solid n N Q_f, into 
two eyaa/ Solids ; fuch as «NRr, and rViQ^ : fuppofing 

the 
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the Denfity of the EleBriclty (of the eleSrical Atmofphere) 
fupcrinduced upon the Body AB, to be inverfely as the 
J^uare df the I^ijlance. 

' ^134. The way to divide the hyperholick Solid «NQ_y, Fig. it. 
into two equal SoHds, is- iimply as follows. 

Take DR, an arithmetical mean-proportional between 
the two Ordinate! AN, and BQj that is to fey, take the 
Poi/it D, fo that, the hyperbolical Ordinate DR, be equal, 
to the femi-fum of the two Ordinate! AN, and BQ^ 

Or (whichj from the nature of the Hyperbola, is the: 
fame thing), take the hyperbolical Ahfcijfe CD, an harmo- 
■>mcal mean-proportional 'between the two ahfcijfes AC, 
and CB; that is to fay, take the Voint D, fo that, the. 
•whole Line BC, be to one extreme Part CA ; as the other 
extreme Part BD, is to the middle Part DA. For, it is a 
■well known Propofition, that the reciprocals, of Quan- 
-tities which are va- arithmetical progreflion, will be itt 
httrmonical progreflion, 

§ 135. If the Point D be thus taken ; then, if a Plane 
be drawn through that Point D (perpendicular to theAxis 
GS),'ii.e hyperbolical Sulid n N Q_y will thereby be divided, 
into two equal hyperholick Solids, «NRr, aidrRQ^y;, 
as required. 
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D E M O N S T R A T I O H. 

§ 136. Let/> denote the Karfo, of the circumference 
of a Circle, to its diameter ; or (which is the fame thing), 
•the Ratio, of the Area of a Circle, to tlie fquare of dfie 
^Radius. 

4 137. Then, the Cylinder vVN» (whofe height is 
AC, and the Radius of whofe Bafe is NA,) will evi- 
-dently be equal to/> xNAxNAxAC. 

The Cylinder a^XRr (whofe height is DC, and the 
Hadius of whofe Bafe is RD,) will, in like manner, be 
equal to/xRDxRDxDC. 

And the Cylinder jiYQ^j' (whofe height is EC, smA 
the Radius of jvhofe Bafe is QB,) will alfo be equJ to 
/>x<;^x(^xBC. 

§ 138. Now, from the nature of the Hyperbola; eveiy 
ReSangle, under any abfciffe, and its eorrefpending Or- 
-dinate, will be a given ^antity : wHch given Quantitj*, 
I will call cc. 

Hietcfore, NAxAd=RDxDC=QBxBC=irc. 

. § 139. Confequently, from what hai been juft ilated 
(i§ 137), it is evident, that ; 
The Cylinder «;VN»=/>xccxNA. 
The Cylinder xXRr=f xccx RD. 
And the Cylinder^Y Qji=pxccx(XB. 

§ 140. Tterefore, (dividing by the common ^amity. 

The 
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The Cylinders WNb, xXRr, aadjiYQj, are exaSly in 
"ihe/ame Ratio to each other i as die Ordinatea NA, RD, 
;and QB, rcfpeaively. 

§ 141. Now, (hyconftniabn,§ 134), NA'RD.-. DR'QB. 

Therefore, 
'i'he Cylinder iiYNH^the Cylinder xXRr.-. 
.•. the Cylinder «XRr»the Cylinder j-YC^. 

That is to fay, 
The Cylinder 5;VNH-the Cylinder xX&r 
=the Cylinder xXRr-the Cylinder jYQ_y. 

5 142. It has been demonftrated, by the famous Torri- 
~ce.'/i, and others ; that every infinite acute hyperiolick So- 
~Ud, is exaSly equal to the Cylinder^ whofe Bafe is the 
"iam? with -that erf the Solid, and whofe height is equal to 
the Diftanee between -that Bafe and the Center of the 
Hyperbola. 

5 143. Therefore, 

The Cylinder i'VN«= the infinite acute hyperbolick 
Solid «NZs(; 

The Cylinder «XRr = the infinite acute hyperbolick 
Solid rRZz^ 

And, the Cylinder _;'YQ_5r=the infinite acute hyperbo- 
-lick Solid yQZz. 

§ 144. Confequently, 

The Cylinder t)VN«- the Cylinder arXRr 
=the infinite acute hyperbolick Solid «NZz 
-the infinite acute hyperbolick Solid rRZz; 
(that is to fav,)=the/»V« hyperbolick Solid «NRr. 
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And the Cyl'nder xXRr-the Cylinder j'Y Q^y 
=the infinite acute hyperbolick Solid rRZa 
.-the infinite acute hyperbolick Solid yQZz ; 
(that is to fay,) =^e finite hyferbolkk Solid r'&.Qjj. 

§ 1 45 . But, it has. been dcmonftrated above (5141), that ; 
The Cylinder ijVN«-the Cylinder j:XRr 
=the Cylinder xXRr-the CylinderjcYQ^y. 

Therefore, the finite hyperbolick Solid «NRr 
='Ait finite hyperhoUci Solid r RQ,?. 

That is to fay ; that, the T^lane drawn through the 
Point D, perpendicularly to the Axis CB, will divide 
the finite hyperbolick Solid n N Qjj, into two equal Parts. 

^. £'.X1". 

§ 146. It is therefore evident, from what has been faid 
above (§133 and' § 134),/^ the Denfity of the EleBricity, of 
eleftrical Atmofpheres, be inverfely as the fquare of the 
Fig' 9- Diflance ; that the neutral or uneleBrified Point D» (wliere, 
the two contrary EleSricities, of the two Ends, of tlie infu- 
-lated trebly-eleSrified cylindrical f metallick Body AB, 
meet, and deftroy each omer;) will always be & fourth Point 
of an harmonical Divifion, of the Line BAC ; the othei 
three Points C, A, and B, being given. 

§ 147. From this confideratioji, of an harmomcaj Di- 
-\ifion, it is evident j that the ultimate pofition, of the 

neutral 



+ N. B. The lurvtd tan only, of theSurface of the Xald Cylinder, being; 
taken into confideration. 
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timtral Point D, muft be exaSly in tie middle between 
the Points A and B ; fuppofing the ele&ified Body PC, 
to be removed to an infinite Dijlance. 

That is to fay, that the neutral Point D, can, in no 
cafe, be nearer to the remote End B, of the cylindrical 
Body AB, than half the Dijlance between A, and B : al- 
-ways fuppofing, that the Body AB be ekSrified only with 
its. own EleBricitj, as explained above (§ 99). 

§ 148. . It is likewife evident, from the above-men- 
-tioned confideration, of an barmonical Divifion ; that, 
the evanefcent pofition of the neutral Point D, muft be 
at A. 

That is to fay, that the neutral Point D will come to 
be at A, in the cafe, of the End A (of the Body AB) 
coining into -contaB with the charged Body PC. 



PART VI. 
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R T VI. 



SECTION 149. 

HAVI N G demonftrated in what manner, the neutral 
or uneUBrified Point, would be always accurately 
determined ; if we fliould admit the Lam fuppofed above, 
of the Denftty of the EteBricity, of eleSrical Atmofpheres, 
being inverfely as thefquare of the X)ijiance : I Aall now 
proceed to ihew fiy means of Experiments, and an harmo- 
-nical Divifwn,) tlat this is, in fed, the very Law, which does 
tah place in nature, 

EXPERIMENT 15. 

F'g->- § 15°- 1 1°°'' ^^ hr^e tinfoil Prime-ConduSor PC 
mentioned above (§ 76), and having infulated the cylin- 
-drical brafs Conduftor AB (ufed in my Experiment 5, 
§ 77), that was forty inches long, including the femi 
Spheres, at its two Ends ; I placed it, as is reprefented in 
the Figure, with one End direftly pointing towards the 
Prime-Conduaor. 

§ 151. The Air being, that day, extremely dry ; the 
Dijiance, at which, the Prime-Conduftor PC could be 
made tojirike, upon a Ball oi four inches iisraster, was. 
full eighteen inches. 

The Prime-Conduftor was, as ufual, elefliified in plus. 
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1152. Tlic X)lftaTice, betn-ecn the near End A <ff 
flic irifulatcd Body AB, and the Prime-ConduSor PC, 
•was fhree feet. 

But, this Diftance was often Varied, aswill be hereafter 
jelatcd. 

§ 153. We have feen (§ 146), that, according to my 
Theory ; the Vo'mt D, where the infulated trebly-eleBrijied 
cylindrical metallick Body AB was in its natural flate, (that 
is to fay, the Poiiit where the two contrary Eledricities, 
of the twx) Ends of the Body AB, meet and counter- 
-ballance each other ;) would be the fourth Point of an 
%armonkal Oiv'ifion, of the Line CAB ; the other three 
Taints C, A, and B, being given : fuppofing the M)e»/itj 
<f the EleBricity, of the fuperinduced eleflrical Atmof- 
phere, to he inverfely as thefquare of the Diflance. 

That is to fay, that the wArf/e Z./»e BC, would 1)6, to 
one of its .extreme Parts CA ; as the other extreme Part 
BD, is to tlie mielMe Part DA. 

§ 1 54. Now, if BCi CA t : BBU OA, 

Then, 
BC+CA (i.e. BA+2AC) : CA •:-: BI>+DA (;. e. BA): AD. 

That is to fay, BA being eqanX to forty inches (| 150), 
and CA being equsil to thirty-fix inches (§ 152) ; that, 
.40+36x2 (;.«. 112): 36 :: 40 : AD. ■ ' ' 

-Confequently, AD=^-j7j^=i2 inches '. 



H §155' 
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§ 155. Having made a {light Mart f, upon tfie fide- of 
the infukted cylindrical metallick Body AB, at the 
Diftance of 12 inches and 4; from, the near End A; t6at 
Paint I called D. 

§ 156. Having. eleftrified the Prime-eonduSdr PC ; I 
approached towards the «eor End A, of the infulated 
Body AB^ a fmall elearometrical Ball, fufpended by a 
▼ery fine thread of flax; and it appeared^ as it had in 
Experiment 6 (§ 80), that the mar End A was eleSrified 
in minute The Ptime-Condiiftor PC being pius^ 

5157; It alfo. appeared, as it had in Experiment 7 
(4 8ii^, that the remtte End B, of the Body AB, was. 
fitfitive, 

J 158. When ImovedtheelearometricalBair, gradually 
from the near find A, towards the Point D where I had 
made the Afani mentioned above (§155);, the ftrengtik 
of the minus EleSricity of that Portion AB, of the Body 
AB, appeared gradually to decicafe. 

$ 159. In like manneii idien I. moved the eleSro. 
'^metrical Ball, gradual^ from Ae remote End B, toward* 
the bme Point Dj the ftrenglh of the flus Elearicity of 
that Portion BD, of the Body AB, appeared gradually 
to decreafe. 

§ 160. 

•f- In onler t»:Tendcr the Mirk the looic viiibk, 1 geoerally ftuck a.fmalt. 
I^itte Of loft mn ucon it.. 
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5 i6o. When I held the elearometrical Ball dkeSly 
vppofile to the Voint D, where I had made the Mait 
above-mentioned ; the Ball feemed to waver, but was 
neither aitroBed, nor refelUd. 

§ i5r. From this it appears, that the Body AB, at 
the Toint D (which was taken the fourth Point of an har- 
-monicid TAwdon, oi the Line CAB; the other v,6r#« Points 
C, A, and B, being given), was nether flus, nor minus. 
That is fay, that the Body AB was there, in its uneleHri- 
-Jied or natural Hate ; agreeably to the Theory above-laid 
down (§ 146). 

^ i6z. I repeated this Experimei* feveral tunes; the 
Bodies AB and PC being placed, at various Diftances 
(from four inches, to four feet) afuader, as fet down in 
the foUowii^ TABLE (§ 168). 

But, as the EleSricity of the Frime-CendudoT we ^ 
Arong, as to canfe, that day, T^flriking Diflance of full 
eighteen ifKhes, as I have faid above (5 131); I was (^liged, 
whenever the Dlftance AC was iefs than twv feet at 
thereabouts, to give a weaker Charge to the Prime-Con- 
-duftor PC. And when the Mftaace AC was diminilhed 
to a ftifl greater Degree ; I was obliged to diminifli the 
Charge of the Ptime-Conduaor confiderably. 



H s. EXPLA- 
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EXPLANATION of the following TABLE. 

5 163. The jirjl Column denotes the Dlftance CA, at 
which, I placed the infulated Body AB, from the Prime 
Conduftor ; in each of the twelve Experiments let down in 
the TABLE. 

§ 164. The Jicoitti Column &ews, in what manner, the 
numbers, in the third Column of the TABLE, were de- 
-termined according to my Theory of an harmonical Dt- 
-vifion. 

§ 165. The /^>(/ Column denotes the Diflance AD, at 
which, I made a Mark on the infulated Body AB, when 
that Body AB and the Prime-Conduaor PC were at .the 
Kftanceexpreft, upon the fame Line, in thtjirjl Colutnr>. 

§ r66. The fourth Column fhews the Proportion be- 
-tween the Diftance DA, and the Diitance AB, in each 
of the refpeiSive cafes fet down in the frji Column. 

That is to fay, tliat the Numerator of the Frafiion ex- 
-preffes the Diftance DA ; the Diftance AB being exprcft 
by the Denominator of the &ne PraSion. 

§ 167. The fifth Column expreffes the fanne Fi-aillons 
(that are fet down in the fourth Column) reduced to a 
common Numerator, 

N. B. If the length AB ( inffiead of beingyirt/ inches,, a* 
fet down in the TABLE,) be n inches ; and if the 
Diftance CA, expreft on'any line in the firfi Column,, 
be proportionably varied ; then, the reijjeaivc numbers^ 
ia the third Column, will he proportionahfy varied^ likewifci 

se-ctiqn; 
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■SECTION i68. 

T A B L E 

Ofthe different Distances, at which, the Experiment 15* 
was made, and of the refpeftive Results. 

N. B. The length of the Body AB, is here alwafsFlg.j. 
equal lo forty inches, as was faid above (§ 150 and § 154). 

.i^CohiniB. 

iBchn 

If CA= 4 then. AD=^i^ = ?.-. =^ofAB =i ofAB. 
lfCA= 8 



IfCA=i2 



then, AD= 
then, AD= 
then, AD=- 



48 
8x40 

56 
12x40 

64 

IfCA=i6 then, AD=^^ 

IfCA=20 then,AD=^ 
'lfCA=24 then, AD=^ 



IfCA=28 
JfCA=3» 

IfCA=36 

.IfCA=40 
.•I-f,CA=44. 
;IfCA-48- 



«40 



96 



then, AD= 



then,AD=ii-^ 
then. AD=4^ 



thcn.AD=i^ 
theD.AD=^^ 
then,AD=4^ 



j: CahunD. 


♦ CI.... 


iDcha 




= 31 


=^iofAB 


= 5^ 


=-2-ofAB 

14 


_ 1 


=4ofAB 

16- 






-8^ 


=^ofAB 


=10 


=iofAB 


10 


=AofAB. 

■ 22. 






2 
= 11 — 


=XofAB 


3 


24 


-^ 


=iofAB 


6 

= 12^ 


=^ofAB 


= '31 


=i^ofAB 


-3-i 


=j;ofAB 


2, 

= '+T7 


=SifAB 

34 



=^ ofAB. 


=^ ofAa 

5t 


=-^ ofAB. 


=-j ofAB, 


=-^ ofAB, 

34 


=^ofAft 


=^ofAB, 


=-1, ofAB, 

3i 


=-j ofABv 


= j^^ofAB. 
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§ 1 69. I repeated the E'xpertments, with tKe liglit elec- 
-trometrical Ball feveral times, in aU the different cafes 
llated in this TABLE, and in fome intermediate caJes. 

I alfp repeated a great number of Experiments iimiiar 
.to thefc, with a negative, as well as with ipefitivt Appa- 
-ratus ; as will be hereafter related. 

^ 170. It was not always eafy to afcertain within aa 
hundredth, or even within an eigthtieth Part, of the length 
'^'g-9- of AB ; what was the exaQ pqfition of the neutral ot un- 
-eteBrified Point : becaufc, at a /mall Diftance from that 
Paint, the plus Ele£tridty on the one fide, and the rmmts 
Eleftricity on the other fide, were extremely weak. 

But, as near as I was able, in all my Experiments, .t« 
determine the poCtion of tliat neutral Point j I foand, that 
it did corr5i;^i)K</perfealy with ias Point D, in the TABLE; 
as determined by the Theory. 

§ 171. That B to lay, that the neutral Point was A- 
-ways found to be ^efourtS Point of an harmonical Kvi- 
-fion, of the Line CABi the other thret Pc»nts, C, A, and 
Bi, being given. 

Fig. 9. § 172. We have feen above (§ 77 and § 150), that the 
Body AB, was a Cylinder, terminated at each End in a 
. femi-Spbere. 

If the Body AB, had been of a cylindrical form through- 
-out ; then, not only the Edges of the Bafe would, in a 
certain degree, have afied like Points, upon the eleflrical 
Atmofphere iiiperinduced ; but, the fur/ace of the Bafe, at 
each f^d, would have prevented the neutral Point from 
bong a fourtb Point of ^e harmonical JXy'i/oon. mentioned 

above 
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afiove (§ 171), fince, the property of an hatmomcal tAvi- 
-fion does depend, in a Cylinder (for example), upon the 
curve Part of the Surface of the CyKnder, (exclufive of 
either Bafe) being aSed upon by the elcSrical Fluid, of 
the ele3rical^mofpb*re, in which that infulated Cylinder 
it^immerged. 

5173. Now, it is a well-known Propofition, if there 
be (a Sphere, or) a femi-Sphere FLE, infcribed within Fig- < 2 
an upright Cylinder EFGH ; that, the whole curve Surface 
if the Cylinder, will be exaftly equal to the whole curve 
Surface of the femi-Spbere. The former Quantity being; 
equal ta twice the Area of the Bafe of a Cylinder, whofe 
Diameter is EF ; and the latter Quantity bemg equal w 
twice the Area of a great Circle of a Sphere, whofe Dia-- 
-meter is. alio EF. 

§ 1 74, It is Ivkewile . a well-kno-vtm Propofition (of 
which the Propofition juft-mentioned, is only a particular 
cafe), that, if an upright Cylinder EFGH, and (the Sphere,, 
or) the femi-Sphere FLE, infcribed therein, be cut by any 
itvo Planet whatever KM badim, which are both patallet 
to the Bafe of the Cylinder ; then, the Part of the curve 
Surface o[ tiie Cy^Under^ which is contained between thefe 
two parallel Planes KM and i«, will alwaj's be exadllv 
equal to that Part of the Surface of the (infcribed Sphere, 
er) infcribedyB«/-^i6<r«, which is contained between the 
fame two parsfiel Planes KM and km.. 

§ 175. Therefore, in the cylindrical Zody AS, mentioned Kg. <,;. 
above (§ 77 and § 172), which wai forty inches long, in- 
-olVjding ths femi-Spberes at its two Ends; it is evident, 

ift. Tliat 
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ift. Tliat tlie wiok ^antity of deSrlcaUFluiJ, xSaicf 
lelearical Atmofykere, fuJ>eri«J:itiiii M^on the ivialc Surface 

•of that Body AB-; would -bp jexaflly' fjaa/ txj the laWe 
^lantitji cf ekBricai Fluid, of tile iktne eleSrical Atmo- 
•■fphere, fuperindticed upon- the tehey curve Part cf the. 
Surface of a Cylinder ^i forty inches long, of an 'equal 
Diameter wijth the Body AB .(and fimilarly fituated witk 
refpefl: to (he cliarged Prime-Condtiabr PC), bat, wBich 
was terminated at each End, -in a fiat Bc^e, inftead of a 

Jemi-Sphere. 

And 2dly, TTiat the xshok ^antity if. eleBrical Fluid; 
■of the eleafical Atmofphere, juperinduced upon the Sur- 
-face of the faid'Body AB, ax. any given Diflance {mm the 
charged Body PC ; would, be exaSly ejua/ to the w'bo/e' 
^antity of cleBricai Fluid, of the iame eleflrical Atmo- 

-fphere, fuperinduced, at the fame given lifftance froni the 

-charged 3o4y PC, upon the curme Part of the Surface of 
the above-mentioned Cylinder of forty inches Idng, ter- 
-minated at each End, in a fiat Safe, inftead of a feoii- 
-Sfhere. 

5 176. It therefore, •mo'ft^videnfly follows, ftom what 
has been feid above (§ 131, §146, § i74.and§i75X 

I ft, That, according to my Theory, the neutral 01 un- 
Wig- 9.' -ekSrifled Point, of the cylindrical Body AB mentioned 
above (§ 77 and § 17s). which Body was>terminated at 
each End in a femi-Sphere ; muft be 3. fourth Point of aa 
harmonical Divilion of the Line CAB ; the other three 
Points C, A, and B, being given : fuppofing the eleBrical 
Denfity of eleBrical Atmofpheres to he in the inverfe Ratio 
ef ihefquare of the Diflance, 

Jlind 



,, Google 



( 65 ) 

And adly, That, according to my Theory, the neutral 
or uneleBrtfied Point, of any Sphere -f^, immerged in the 
eleSrical Atmofphere of a charged Body ; muft likewife 
(in a manner ex,aQly fimilar), be a fourth Point of an har- 
-monical Diviiion: fuppofiftg the elcBrical I)enfity of elec- 
-trical Atmofpheret to he in the inverfe Ratio of the fquaie 
of the Difiance. 

§ 177. Now,- we have feen, that the neutral or unelec- 
-trified Point, of the Body AB mentioned above (§ 77 and pjg.j. 
■§ 176) which Body was terminated at each End,, in a 
femi-Sphere ; was always found to be, in all the Experi- 
-ments related al^ve (from § T50 to § 171), ^fourth Point 
of an harmonical Divifion ; the other three Points C, A, 
and B, being given. 

TW is to fay, that the Diftance, between the neutral 
Point D, and the near End A (of the infulated Body 
AB) ; was to the Diftance, between the neutral Point D, 
and the remote End B ; always in the fame ratio, as 
the Diftance, between the charged Body PC, and the 
fame near End A ; to the D'rftance between the iharged 
Body PC, and the fame remote End B.. 

§ 178. Confequently, it evidently appears, from what 
was iaid- above (§ 146 and 177), that theHenfityW of the 
Eleliricity; of the eleBrical Atmofphere (in which the faid 
Body AB was immerged) was in the inverfe Ratio of the 
fquare of the Difiance. 



• -^ There are alfo a few other iSofiiir, of a particular form, in which, the_/d«r 
property of an electrical harmomcal Divilion will be found. 

^•f ThisDemonftration,! am fenfible, would have been more mathema- 
-tically accurate, had I taken the Corrver/e of the Propofition ftated above, in 
§ ;I46 : but, the Conv^fe of Propofitions of thii kind, may very well be dif- 
-penfed witli, in certain Cafes ; of which, l^ii is one. 

I PART VII. 



Digitized by 



Google 



( 66 ) 



PART VII. 



SECTION 



179. 



IT is indifpenlably neceffary to perform this laft fet of 
Experiments with particular attention, or the refults 
will not agree with thofe I have given in the foregoing 
TABLE (§ 168). 

§ 180. If, (for example) any infulated unelearified 
conducing Body, of a fmall, or of a moderate Size, be 
Fig. 9. brought into contaQ with the near End A, of the Body" 
AB, whilft that Body AB is in a flate of three-fold 
Ele<aricity ; it will communicate a certain Part of its 
Eleftricity, to that Body AB ; in order, to fupply fome 
of the deficient EleQricity, of the negative Portion AD, of 
that Body. 

Therefore, the infulated condufling Body will, by lof- 
-ing a Part of its natural fliare of EleSricity, become ne- 
-gative. And the Body AB will, of confequence, become 
pofttive. 

' . § 181. If any infulated uneleflrified conducing Body 
be brought into contaB with the remote End B, of the 
Body AB, whilft that Body AB is in a ftate of three-fold 

Eleflricity ; 
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Elearicityj the fofitwe Portion DB, of that Body AB, 
will depofit thereon, a certain Part of its fuperabundant 
EleSricity. 

Therefore, the infulated condufting Body will become 
pofitive. And the Body AB will, of confequence, be- 
-come negafhe. 

§ 182. If the Body AB, whilft it is in a ftate of three- 
-fold EleSficity, be made, by any means, to communicate 
with the Marth : then, the Body AB and the common 
Stock will make, as it were, but one Body ; whether the 
conducing Body, which is made ufe of to form that 
Communication, be brought into contafl with the near 
End, or with the remote End, of that Body AB. 

Confequently, the fuperinduced elafiick elelirical Pref- 
-fure, of the Prime-ConduSor's ele&ical Atmofphere, will 
caufe a cert^ Portion of the natural {hare of E'eftri- 
-city, contained in the Body AB, to pals into the common 
Stock. ' Therefore, the Body AB, will become negative. . 

§ 183. It is therefore, evident from this; if the Body 
AB be fupported by imperfeS ConduBors, that it muft 
become negative, as foon as it becomes aifeded by the 
fuperinduced elajlick eleSrical Prejfure of an eleSrical 
Atmofphere. 

§ 184. From the fame confideration, it is moreover 

evident ; that, if the Air round the Body AB he damp, 

fo as to become a Conduflor of EleSricity ; the Body 

AB ' will become negative, as foon as it becomes afFeSed 

I 2 by 
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by t\it fuperinduced elojikk eleBrkal Prejfuri of the elec- 
-trical Atmofphere, 

This Effeft is more confiderable, than moft Perfons 
would be apt to imagine. 

§ 185. One day (for inftance) when the Air was damp; 
I attempted to repeat my fifteenth Experiment \, with 
Fig. 9, the cylindrical Body AB, at almoft all the Diftances from 
the Prime-ConduSor PC, that are mentioned in the Jirfi 
ColvimnofthefoiegoingTABLE(§i68): and, to mygreat 
aftoniihment at the moment, I found that the neutrjil 
or uneleBrijied Point D (inftead of bei:^, as in the third 
Column of the TABLE, & fourth Point of an harmonica! 
Divifion of the Line CAB ; the other three Points C, A, 
and B, being given,) was always nearly at the Diftance of 
fixteen inches, from the near End A; of the Body AB f 
whatever were the Diftance, between A and C. 

§ 186. Upon examination, I foon difcovered that 
the Body AB always lofl EleSricity, during the Experi- 
-ment ; and that the nearer the Body AB was brought 
to the plus eleflrified Prime-Conduftor, the more Elec- 
-tricity that Body AB loft. That is to fay, the more 
that Body became negative. The confequence of which 
was, that the length of the negative Portion AD, of the 
cylindrical Body AB, was increafed ; and that the length 
of the pofitive Portion DB, was decreafed. That is to 
fay, that the neutral or uneleBrified Point D, came to be 

nedreY 



f See § ijO, & feq. 
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nearer to the remote End B, of the Body AB, than it 
would otherwife have been. 

It was perfeSly evident, that the damfnejs of the Air 
was the Caufe of this EfFeift. 

§ 187. Again; the Body AB will be rendered nega- 
-trve, {hould there be, within ^tfenfible Part of the elec- 
-trical Amofphere, of that Body (whilft it is in a ftate of 
three-fold Elcftricity) any pointed condufting Body, which 
communicates with the Earth ; whether, the Point be 
placed near to the near End, or near to the remote End, 
or near to any other Pait, of the Body AB. 

§ 188. The reafon of this, is ; that the Point, by being 
conneSed with the Earth, tends, in a certain Degree, to 
form a kind of Communication, between the Body AB 
and the common Stock ; for the reafbns explained above. 

§ 189. If there be, any kind of Points, on the infu- 
-lated Body AB, whilft it is in a ftate of threefold EleSri- 
-city ; they alfo will entirely difturb the Experiment, for 
the following reafons. 

§ 190. A ftiarp metal! ick Point, fixt to the negative 
near End A, of the Body AB, will receive Elearicity. 
Therefore, ' the Body AB will become pofitive, 

§ 191. If, on the contrary, a very prominent and 
acute metallick Point be fixt to the remote End B, which 
is pofitive ; it will tranfmit EleSricity to the circumam- 
-bient Air. Therefore, .the Body AB will become ne- 
-gative, 

§192. 
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§ 192. For this laft-mentioned Effefl: to be ftrong, 
the Elearicity of the Prime-Conduaor muft be confider- 
-able, and the Body AB muft not be very much beyond 
the flriking Dijlance of the Prime-Conduaor. A very 
delicate RUBrometer (fuch a one, for example, as that de- . 
-fcribed in the Note to § 10), (hould be made ufe of, to 
afcertain correflly the ^aiity of the Eleftricity. 

Tlis is an Experiment which requires to be made with 
particular care. 

§ 193. If, in my 15th Experiment -f, ^e Diflance, be- 
-tween the infulated Body AB and the eleflrified Prime 
ConduSor PC, be but very little more than the Jlriiing 
Dijlance of the Prime-Condufior ; it will often happea (if 
the Elefiricity be ftrong), that the fuperinduced elaftick 
As&xKsXPrejure, of the Prime-Condudor's elefirical At- 
-mofphere, will be able, in a certain Degree, to overcome the 
Refinance, oppofed, at the Surface of the BodyAB, to the 
Entrance of that ele£trical Atmofphere's plus Eleflricity. 

This will therefore caufe the Body AB to become 
pofitive, 

§ 1 94. The Body AB, therefore, ought not ( generally 

/fpeaking,) to be nearer to the Prime-ConduSor, than about 
i-vi^iimm quarters of the Jiriking Dijlance of the Prime 
ConduSor, upon any large metal Ball that is properly 
conneifted with the common Stock. 

§ 195. I think it muft appear fufficiently evidentj 
from what has been here faid ; that very favourable wea- 

-ther, 

-f- § 150 Se feq. 
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-iher, and many attentions are neceflaiy, for thofe 
Experiments which are given in the TABLE f , (or for any 
other Experiments fimilar in principle) to fucceed pro- 
-perly. 

5196. But, I may lay it down as one general Rule, 
that, in order for any fuch Experiments to fucceed, it is 
always indifpenfably neceiTary ; that, the Body AB (whilft 
it is in a ftate of three-fold Eleftricity) fhould neither hfe 
any Part of its own eleiftrical Fluid, nor acquire any more 
than its natural fliare of EleSricity. 

§ 1 97. With infulated, metallick Bodies of different 
lengths, and of different fizes, placed at different Dif- 
-tances, from Prime-ConduSors of different fizes, and 
charged with different Degrees of EleSricity; I have 
often repeated Experiments, fimilar to thofe above de- 
-fcribed. And, wlien the weather was very favourable, 
and the Experiments were made with due care ; I al- 
-ways found, that the refults of fuch Experiments did 
correfpond perfeftly, with the Theory I have above Isid 
down. 

§ 198. The fame thing happened, when I repeated 
the Experiments with a negative, inftead of a pofoive Ap- 
-paratus. But, when' the negative Apparatus was made 
ufe of; all the Parts of the infulated Body AB, that had 
been pofitive before, became negative ; and all the Parts, 

that 
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that had been negative befbre, became pqfitive j as muft 
neceffarily be the cafe. 

The neutral or uneleBrified Point was always found' 
to be a fourth PoWt of the barmonical Divifion of the 
Line CAB ; the other three Points C, A, and B, being 
given. But, as my negative Apparatus, was coniiderably 
weaker than the pofitive Apparatus mentioned above 
(§150 and 5 151), I could not pretend to determine the 
neutral Point, with quite as much precifion, as when I 
made ufe of that pofitive Apparatus. 

§ 199. The great ufe that there is, in determining the 
Law, according to w;hich, the Denfity of the EleClricity of 
eleSrical Atmofpheres decreafes, muft appear evident 
to all thofe who are able to form the moft diftant idea 
of the important confequences \yhich may be drawn fiom it, 
in the further inveftigation of EleOricity. 

§ aoo. I propofe, in fome future work, to point out. 
fome of thofe important confequences ; and to explain the 
lejlfon, -why ^ke Denfity of the EleSricity, of an elearical. 
Atmofphere, fuperinduced upon any Body, muft be in — 
-verfely as thefquare of the Dijiance from the charged Body 
producing tlut elefirical Atmofphere. 

§ 201. In the mean time, it may be fufficient to- 
take notice ;■ that this is the Law, according to which 
the firength of Heat decreafes; according to which, the 
denfity of the Rays of Light, decreafes ; and according to 
which, the univerfal force of Gravity decreafes alfo. 

And 
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And it was by an attentive confideration of certain Parts, 
of that very Ingenious Syjlem of Gravitation f, invented by 
that excellent Man and moft refpedable Philofophcr Mr. le 
Sage (of Geneva) F, R. S. &c. that I was infennbly led to 

difco^'er 



■\ After having been lead, by Mr. U Sage's ^em of Gravitation here aU 
-luded-to, and by my 'theory of Ele^ririty above-explained, to difcover the 
property of an barmonical Divifion, as bcfore-menrioned ; I was naturally led 
to difcover from thence, that a fim'tlar Propofitton of an barmonical Divi- 
•^on is true alfo with refpeft to Gravity ; if the Center of Gravity of a Body, 
■ «r Staticks, be fubftituted inllcad of the neutral or uneleSrified Pointy of a» 
infulated conducing Body, in EleSlricity ; and if the Quantity of Matter of the 
Body, whofe Center of Gravity is fought, be fubftituted inftead of the Surface 
of the trehiy-eU£trJfisd Body, whofe neutral or uneleBr'^d Point is required. 
The weight of a Body, being as the Quantity of Matter therein contained : 
whereas, the Quantity of plus, or the Quantity of m*us Eledricity, 
contained in a Body that is eUBricdly charged, is well known to refidc only 
on the Surface of the Body which i^ fo eledrified. 

That is to fay, if an upright Cylinder, an upright Prifm, or any upright 
Solid whatever (which has a right Line for its jlxts, which has its Safes equal 
and parallel, and which is of an equal Size and of an equal Dei^y from one 
End to the other), be fo placed, as to have its jlxis AreAly pointing to- 
-wards the Center of AttraStioti of the Earth ; that then, the Center of Gra- 
-vity, of the faid Cylinder, Prifm, or Dt)ier Solid, will not be (as is generally 
imagined), in the middle of the length of the Solid ; but, that it will ahvays 
be, a fourth Point of an harmonicaluW\fKin \ the upper End of the Solid, the 
lower End t^ the Solid, and the Center of AttraSton of the Earth, being the 
other three given Points. Let this be compared to what was faid above, § 146, 
But, as the Center of Attraction of the Earth, is at an immenfe Difance, when 
ompared to the Unph of any of the movable Bodies u)>oii the Surface of 
the Earth; it is evident, that the Cm/w o/Grju/fyof the Solid, will be fcn- 
-fifly (tho' not mathematically) in the middlt of the length of the Solid. Let 
this be compared to what was faid above, § 147. 

A fimilar kind of Propotition to that mentioned before (in this Note), of 
an harmonical DiviOon, will take place, even in oW/yKf Cylinders, andinoW/jB^ 
Prifms, &C. provided that ibcit Safes be parallel to the horizoa. 

If the elaftick cleftrical Pr(//K«, of any fuperinduced eleElrical Atmofphere, 

were equally great, at all Drjiances from the charged Body producing that ckc- 

•trical Aimofphere ; then, the neutral oz unele£lrifed Point, in the Bodies men- 

-lioncd above in § 176, would be always exaftlv in the w/Vj/i- of thofc Bodies. 

K ' The 
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difcover the new and conclufive Demonftration which I 
have given, in the foregoing pages, that this Law does 
hold alfo in Ekarkity. 



The reafon, why the »««-«/or «mfcSn>i Point (in the cafes above-ftated) 
is a fourth Point of an barmmkal Divifion, is, becaufe the Denjily of lie Eke- 
■.Iricily, of cleftrica! Atmofpheres, is in the taverfi Ratio of thi /quart of the Dif- 
./«»; as I have already fuSicieiitly explained. 

In like manner, if the Farcl of Gravity wtrecqudt/ great, at M Dijtmcts 
from the Cfiu«ro/^«r<iSioa of the Earth; then, the Center of Gravity, in the 
uprlaht Cylinder, in the upright Frifm, or in the other uptight Solid (men- 
tioned before in this i^8/<), would alwaysbeexaaiy and mathematically, in 
xi,e middle of thofe Bodies. And the reafon, why the Center of Gravity (in 
the cafes juft-mentioned) is a /oKr/* Point of an iarmo»(fo/ Divifion, is, becaufe 
the Force of Grmity is in the imerfe Ratio of the fquare of the DiJIante. 

It therefore appears evident, that mathematically (tho' not mechanically J fpeak- 
Ine no Body, of. any fize, or of any (hape whatever, either can have its C«- 
.tef'afGrimly, in any cait, in the Center of the ^twtlity of Malta it contams; 
or can have, under any citcumftaoces, znj Jiirmanent Center of Gravity what- 

" °So^hat matheiiutically and correftly fpeaking, the common Definition of 
At Cenler'of Grimily o!i Body (viz. " Ibal Point, upon which, if the Body 
" be fufpended, in atiy pofition whatever, it will always remain in perfeft 
" teqaiBrio") is a compkat abturdity, and no left than ^direH contradiBioa la 
terms. 
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SECTION 202. 

HAVING kid down, in the fulleft manner, the 
'Theory of what happens to a Jingle conduBing Body, 
which is immerged in an eleBrical Atmofphere, but which 
is, at the fame tinie, out of the Jiriking Dijlance of the 
charged Body that produces that eleftriral Atmofphere ; \ 
will now examine wiat muft happen, when there are two 
or more Bodies, in fomewhat a fimilar Situation. 

§ 203. We have already feen (from § 186 to § 183), 
what muft follow, from a f'tigle infulated conduBing Body 
(whilft it is in a ftale of three-fold EleSrieity), having an- 
rother infulated conduBing Body brought into contaB with 
it ; or, from its being made to communicate, with the 
common Stock, 

The following Experiments will Ihew, in what man- 
-ner, remarkable KffeBs may be produced, by conduBing 
Bodies, under certain circumftances, being placed, even 
in an infulated fituatipn, within an eleSrical Atmofphere, 
aafmall DIJiances from each other. 

K 2 E X P E- 
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EXPERIMENT i6. 

§ 204. I made ufe, in the following fet of Experi- 
-ments, of the fame Frime-Condu3or, which I mentioned 
above (§ 76 and 5 150). 
F!g. 13. I placed an infulated metallick Body AB, with'm the 
eleSncal Atmofphere, of the Prime-Conduaor PC, when 
charged ; but out of the Jlrihng Dijiance. The Diftance, 
between the near End A, of the infulated metallick Body 
AB, and the fide of the Prime-Conduflor PC, was twenty 
imbes. 

The Body AB was of brafs, of a cylindrical form, and 
terminated at each End by a fmooth three-quarter Ball, 
as reprefented in the Figure. The cylindrical Part of the 
Body AB; was eighteen inches long, by two inches dia- 
-meter. The diameter of the Balls A and B, was about 
two inches and three eighths. 

§ S05. I then placed another inful^Rd cyhndiical brafs 
Body EE (forty inches long, by about three inches and 
three quarters diameter), with its End E, at the Diftance 
of about one tenth of an inch, from the End B, of the other 
metallick Body AB. 

5 ao6. We have feen above (§72 and § 73), when any 
infulated conducing Body (fuch as the Body AB, in this 
inftance) be placed, within the eleBrical Atmofphere of any 
charged Body (fuch as PC,) but out of iheflriking Dif- 
-tance ; that then, the near End A, of this Body AB, 
will be cle3rified, in a inanner contrary to that of the 

Prime 
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Prime-Conduaor ; that, the remote End B will be elec- 
-trified, in tYvt/ame manner as the Prime-ConduSor ; and 
that, a certain Point D, will be not eleSrified at all. 

That is to fay, that, in this cafe, the mar End A, of 
the Body AB,' will be negative; and the remote End B 
will be pofitroe. Therefore, the plus Ekaricity, of the 
remote End B, will tend to run out of the Body AB, 
whenever it fliall find any conduBing Body, that is fo fitu- 
-ated, as to be able to receive it, 

§ 207. The three Bodies PC, AB and EF, being F*'3- 
placed, with refpeS to each other, in the fituation juft 
defcribed (§ 304, '§ 205 and§ 206), I eleflrified the Prune 
Cdnduftor PC. 

All the time, that the Prime-Conduaor was receiving 
its plus Charge of Ele&icity ; there paffed a great num- 
-ber of ixeak (red or purple) ^ar,}^, trom the End B of 
the near Body AB, into the Eiid £ of the remote Body 
£F. 

Sometimes, the Eledricity palfed, from B to E, in a 
Mihite Jtream, 

% 208. When the Prime-ConduSor PC, having re- 
-ceived its full charge, came fuddenly to difcharge, with 
an Explofion, \t% fuperabundant Eleftricity, upon the large 
brafs Ball L, which was made to communicate with the 
Earth : it always happened, that the eleftrical Fluid, which 
had b?en gradually expelled, from the Body AB, and driven 
into the Body EF (by the fuperinduced elaftick elec- 
-trical Prejfure, of the eleftrical Atmofphere, of the Prime 
Condudor PC, whilft it was charging), did fuddenly re- 

-turn. 
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-turn ' ■ - - 



..;;■«, from the Body EF, into the Body AB, in a ftrong 
bright /park ; at the very inftant, that the Exploficn took 
place upon the Ball L. 

7J« I call the ekfirical returning Stroke. 



EXPERIMENT 17. 

§ 209. The Bodies AB and EF, - and alfo the Prime 
Condu9:or PC, being pbced in tlie fame fituation, as they 
were in the lafl; Experiment ; I eleSrified the Prime-Con- 
-duQ:or : upon which, there pafled a great number of 
weak /parks, from the Body AB, to die Body EF ; as in 
the former Experiment. I then fuddenly approached. 
Fig; 13. towards the Prime-ConduSor PC, an uninfulated metals 
-lick Point W ; which, by filently carrying oflf the Elec- 
-tricity of the Prime-ConduSor, did , remove from the 
infulated Body AB, the fuperinduced elaftick elearieal 
Prejfu>:e, of the Ptime-ConduSor's eleSrical Atmo- 
-fphere. 

The confequence of which was, that the elearieal 
Fluid, which had been expelled from the Body AB into 
the Body EF, did return from the Body EF into tlie 
Body AB, in a fwift fuccejfion of eleftrical fparks, or in a 
iMte Jlream. 

This a clear illuftration of the laft Experiment. 
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EXPERIMENT i8. 

§210. If, at an^ time, when the Prime-Conduftor 
PC was almoft charged ; I removed the near Body AB (in 
its infulated ftate), quite out of the eUBrical Atmofpherc 
of the Prime-Conduaor ; I invariably found, by means 
of an EleSrometer, that the Body AB was eleSrified In 
minus. That is to fay, that it was charged with a con- 
-trary Elefiricity, to that of the Prime-Conduaor ; agrce- 
-ably tp the Theory above laid down. 



EXPERIMENT 19. 

§ al I . If, when the Prime-Condua»r PC was almoft 
charged, I, on the CQiitrary, remoyeid the remote Body EF 
(in its infulated &iite), quite out of the eleElrical Atmofphere 
the Prime-Conduftor ; I invariably found, that the Body 
EF was eleSrified in plus. That is to fay, that it was 
charged with defame kind of EleSricity, as that of the 
Trime-ConduSor ; agreeably to the Theory above laid 
down. 

E X P E R I M E N T ' 20, 

§ 2 1 2. Having entirely removed the Bodies AB and 
EF ; I placed, wiAin the eleSrical Atmofphere pi the 
Pripae-Condutftor PC, and at about one thirtieth Part of 
an inch afunder, two infulated fmooth brafs Balls G and 
H ; each of which, was of about two inches diameter. 

The 
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The Diftanfe of the near Ball G, from the Prime-Con- 
-duSor PC, was twenty inches : that is to fay, at thsfame 
Diftance from it, as the near End A, of the Body AB, in 
my 1 6th Experimentf ■ 

§ 213. Whilft the Prime-Conduaor PC was charging; 
I could not perceive any fpark, between the two Balls G 
and H ; the Quantity of Eleftricity which paffed, being fo 
very fmall. 

§ 214. But, at the injiant of the Difcharge o( ^e Prime 
Condudor, u|Mn the Ball L ; there conltantly appeared 
a (caAX fpark between the Balls G and H. 

§ 215. This fpark (which yras fo much {hotter than 
that, in my 1 6th Experiment'* was evidently occafioned 
by the fudden return of the elefliical Fluid, which (from 
the great proximity of the Bodies G, and H, and from 
the fmall ^antity of EleSricity contained in them,) had 
paffed from the Body G to the Body H, not in a fuccef- 
-fion of weakfparks, or in a white flream ; but, in an in- 
-vifible eledrical filent Difcharge, 



EXPERIMENT 21. 

§ 216. Having entirely removed the two metal Balls 
G and H ; I placed an infulated metallick Body IK (fimi- 
-lar to the Body AB mcndoned above in § 204) with its 

near 
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near End I, at the Diftance of t-menty inches from the fide 
of the Prime-ConduaorPC. 

I then fixt a (harp Point MN, of about one inch and 
three quarters long, into the End N of another infulated 
brafs Body NN (that was forty inches long, by about three 
inches and three quarters diameter), and I blaced the Body 
NN in fuch a manner, that the Point M mould be at the 
Diftance of about three tenths of an inch, from the blunt 
End K of the other Body IK. 

§ 217. Whilft the Prime-ConduSor, PC was receiving 
its Charge of EleSricity ; much eleSrical Fluid pafled, out 
of the End K of the infulated Body IK, into the other 
Body NN : and as the Point M oppofed but a fmall De- 
-gree of Refifiance, to the Entrance of the eleSrical Matter 
into the Body NN, with which that Point M was con- 
-neSed ; the EleSricity did not pafs in a fucceffion of 
ixeak /parks or in a white Jlream, from the Body IK to 
the Body NN, but in an elearical fient Dijcbarge which 
was not vifible except upon the Point M. 

§ 218. Now, when the Prime-ConduSor PC had re- 
-ceived its full charge of Eleftricity, and came fuddenly 
to difcharge, with au Explojion, its fuperahundant Elec- 
-tricity upon the Ball L which communicated with the 
common Stock; it invariably happened, as I had ex- 
-peSed and foretold, that the eleiftiical Fluid, which 
had been gradually expelled from the Body IK, and which 
had been driven into the Body NN (by the fuperinduced 
elaftick eleSrical Preffurc, of the eleSirical Atmofphere, of 
the Prime-Conduaor whilft it was charging) did fud- 
L -denhf 
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-denly return from the Body NN into the Body IK, in a 
ftrong bright fparh, which iffued from the Point M 
at the viery infiant that tlie Explofwn took place upon 
the Ball L. 

§ 2ig. The reafon why the returning /park (which 
pafled from the remste Body, to the mar Body) was 
about three -times as long in this cafe, as it was when 
HO fiarp point was fixt to the remote Body, is fimply 
this. 

§ 420. We have feen above (§ 34, § 35 and § 36), if 
an acute prominent metallick Point be fixt to a pojitive 
Body, that the fuperahundant Elcftricity of that Body 
will be able to run out through the prominent Point, with 
a much greater Degree of facility, than it would tliiough 
any non-prominent Point whatever of that Body. 

Confequently, if fuch a pofitive Body was obliged, 
by any caufe, to difcharge on a fudden, its fuperabon- 
dant Eleflricity ; it is evident, that the /pari occafioned 
by fuch an injlantaneous Difcharge, muft be able to fly 
to the greatefl Diflance, in that cafe, in which, the 
EleBricity conftituting the fpark meets with the leaji 
Rejifiance^ 

§ 221. The nsQsSiairi fuddennefs of the returning Stroke, 
was the reafon, and the only reafon, of there being any 
fpark from the metallick Point.. 
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EXPERIMENT 22. 

§ 422. I then placed the Body NN, at fomewhat 
a greater Diftance from the Body IK, than in the laft 
Experiment ; fo that, when the fudden Difcbarge of the 
Prime-ConduQor PC came to take place upon the Ball 
L, the Body IK {hould be out of the Diftance, at 
which, the returning Fluid of the Body NN, would 
be able to pafs in an eleflrical /park, froin the Body 
NN to the Body IK, through the Point M. 

§ 223. In this cafe, the infiant the Prime-ConduSor 
PC did difchargc, with an Explofion, its fuperahundant 
Eleflricity, upon the Ball L j the eleflrical Fluid, which 
had been expelled from the Body IK into the Body 
NN, did return from the Body NN, to the Body IK, in 
a fine diverging eleSrical Brujh which ilKued from <iis / '^ 
Point M. f ^ 

This BruJh alone was a fuificicnt proof, that, upon the 
fitdden Di/charge of the Prime-Conduftor taking place, 
the eleftrical Fluid did pafs from the Point M to the 
Body IK, and not from the Body IK to the Point M, 

EXPERIMENT 23. . 

§ 224. Every thing being placed exaflly in the fame 
fituation as in the laft Experiment, I darkened the 
loom, and I obferved, that, whilft the Prime-Conduftor 
PC was receiving its Charge of EleSricity, there apptan d 
an eleifirical Star upon the Point M ; which was a proof 
that the Body NN was acquiring Eleftricity, , 

La § 225. 
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§ 225. I then fuddenly approached, towards the 
F'g- "S-eleflrified Prime-Conduaor PC, an uninfulated Point W, 
as 1 had done in my 17th f Experiment; upon which, 
the Star at the Point M, was inftantly converted into a 
narrow elefirical Brufi, that {hot out from that metaUick 
Point. 

This Experiment does not leave the ihadow of a doubt, 
what the DireBion of the eleSrical Fluid was, 

EXPERIMENT 2+. 

§ 226. I then took the needle out of the remote 
'infulated Body, and I fixt it into the remote End of the 
near infulated Body; as is reprefented, by Q^O and 
Fig''3-RR, in the Figure. 

The Diftance, between the Tomt O and the remote 
Body RR, was about three tenths of an inch. 

Whilft the Prime-ConduSor PC was receiving its 
Charge of Ele<3ricity, much eleftrical Fluid paffed firom 
the neai Body QCi_ into the remote Body RR, in an 
cleftrical Jilent Difcharge, which was not vifible except 
upon the Point O. 

§ 227. As foon as the Prime-Condudor came to 
difcharge, with an Explofion, its/uferaiuiida«tE]e8tncity 
upon the Bait L ; the eledrical Fluid, which had been 
expelled, from the Body Qg_intothe Body RR, Sd/uJ- 
-denly return from the Body RR into the Body QQ^, in a 

ftrong 
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ftrong bright fparTt, which flew to the Point O, at the- 
very injlant that the Explofion tools, place upon the Ball L. 

§ 228., The reason, why the returning /park (which- 
paflcd, from the remote Body, to the near Body) wa* 
about three times as long, in this cafe, as it was, when 
no Jharp Point was 6xt, either to the remote Body or to> 
the near Body, is fimply this. 

5 229. We have feen above (§ 42, § 43 and § 44), iF 
an acute' prominent metailick Point be iixt to a negative 
Body, that the deficient ekftricity of that Body will be 
able to be fupplied through the prominent Point, with a 
much greater degree of facility, than it would through 
any non-prominent Point whatever of that Body. 

Cbnftquently, if fuch a negative Body was obliged 
by any caufe, to have its deficient Eleftricity fupplied ow 
a fudden, it is evident that the /park, occafioned by fuch 
an infiantaneous Difcharge, muft be able to fly to the 
greatejl Diftance, in that cafe, in which, the EleSricity 
conftituting ihefpari, meets with the leajl- Refijlance. 

§ 230. The necejfary fuddenne/s of the returning Stroke,., 
was the reafon, . and the only reafon, of any /park flying,, 
to. the metailick Point. 

EXPERIMENT 25. 

§ 231. r then placed the Body RR, at fomewhat a- 
greater Diftance from the Body Q3_^, than in the laft 
Experiment; fo that, when. the y«rf(^CT Difcharge of the- 

Prime- 
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Trime-Conduaor PC came to take place, upon the Ball 
L ; the Body Q_Q^ (hould be out of the Dijlmce, at 
which, the returning Fluid of the Body NN, would be 
able to pafs in an ekSlrical /park, from the Body RR 
to the Body Qg^ 

§ 232. In this cafe, the injlant the Prime-Conduaor 
PC did difcharge, with an Explofion, its fuperahundant 
Eleftricity, upon the Ball L ; the elearieal Fluid, which 
had been expelled from the Body QQ^ into the Body RR, 
did return from the Body RR into the Body QQ^ and 
did appear in a bright eleSricol Star, upon the Point 0. 

EXPERIMENT 26. 

• § 233. Every thing being placed exaflly in the feme 
fituation as in the laft Experiment, I darkened the room; • 
and I obferved, that, whilft the Prime-Conduflor PC 
was receiving its chaige of EleSricity, there appeared a 
narrow eleSrical Brufi, upon the Point O ; which was a 
proof, that the Body Qg^was lofmg EjeSriclty. 

§ 2 34. I then fuddenly approched towards the eleflri- 
-fied Prime-Conduftor PC, an uninfulated Point W, as I 
Fig. 13. had done m my f ly"" and -(-)- 2 3"* Experiments ; upon 
which, the narrow Brujh at the Point O, was inftantly 
converted into a Star, which appeared upon that metal- 
-lick Point 

E X P E- 



-f § 109. -t-f- § 224 ^ § ^25* 
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E X P E R I M E N T 27- 

§ 235. I then fixed a (harp Point (of about one inchi 
and three quarters long) into the near End, of that in- 
-fulated Body which was the nioft remote from the 
Prime-Conduiaor PC So that, there were, in tliis cafe, 
two fiarf Points (reprefented by ST and VX, in the Fig, 13. 
Figure) direflly . pointing towards each other. Tlie 
DUlance between them was about yiwr tenths of an incli. 

§ 236. Whilft the Prime-Conduaor PC -was receiving 
its Charge of EleSricity, there pafled much ele£trical 
Fluid, in &Jilent X)if charge, from the infulated Body SB, 
into the infulated Body XX, through the two ftiarp. 
Points T and V. 

§ 237. Now, when the Difcharge of the Prime 
■Coriduiaor PC, came to talie place upon the Ball L ; 
then, li^ /uperaiundant Eleflricity, which the Body XX 
liad received fr<Mn the Body SS,, did fuddenly return 
from the Body KX into the Body SS, in a ftrong 
bright Spari, which pafled between the two Qiarp Points 
V and T, at the very hijlant that the Explofion toot 
place upon the Ball L.. 

§ 238. The reafbn, why the returning /park (which 

palTed from the remote Body to the near Body) was 

- longer in this cafe, than it had been, either in the f 21ft 

or 

+ 5 uS k feq.. 
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or in the 24th f- Experiments, when one Point only was 
made ufe of, is fimply this. 

§ 239. We have feen above (§ 220), if an acute 
frominent tnetallici Point be fixt to the remote (fojilive) 
Body ; that the returning Fluid will ran out of that 
remote Body, with a mirch greater Degree of facility 
through the prominent Point, than it would through 
any non-prominent Point whatever of that remote Body. 

§ 240. We have alfo feen (5 229), that if an acute 
prominent meiallick Point be fixt to the near (negative) 
Body ; that, the returning Fluid will enter into that near 
Body, with a much greater Degree of facility through 
the prominent Point, than it would through any non 
prominent Point whatever of that near Body. 

§241. It is therefore evident, ii &h acute prominent 
metallick Point be fixt to each of thofe two infulated 
Bodies ; that, the returning Fluid muft pafs between 
thofe two Bodies, with a greater Degree of facility 
through the two prominent Points oppofed to each other, 
than it would through any non-prominent Points what- 
-ever of thofe Bodies, or than it would through any 
Jingle prominent Point oppofed to any non-prominent 
Point whatever of either of thofe Bodies. 

§ 242; 
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I 242. Confequently, if the (near) negative Body 
was obliged, by any cauie, to have its deficient Eleariclty 
fupplled on a fudden, By the fuperabundant Eleftricity 
of the (remote) pofttive Body; it is evident, that th« 
/park, occafioned by fuch an infiantaneous Difcbarge, 
muft be able to fly to the greatefi Diftance, in that cafe, 
in which, the EleSiicity conftituting the Jpark meets 
with the leaji Refijiance, 

§ 243. The necejfary fuddennefs of the returning 
Stroke, was the reafon, and the only reafon, of any /park 
pajfmg between the two metallick Points. 

EXPERIMENT 28. 

§ 244. Having removed the Bodies SS and XX ; I 
took two infulated brafi Bodies (of the Cze and fliape of 
the Body AB mentioned above in § 204) which were 
perfealy cyaa/ and finular to each other, and which 
were quite free from Points ; and I placed them exafljy 
at equal Dijlames from the Prime-Conduflor PC, as 
reprefented by YY and ZZ,-in the Figure. Their near Fig. 13. 
Ends were at about twenty inches Irom the Prime 
Conduflor, and at tw,o inches ' afunder. Their remote 
Ends were almoll in'xontaS with each other. 

5 245. But, during the whole Time the Prime 

ConduSor was receiving its -Charge of EleSricity ; and 

alfo, when the Difcbarge of the Prime-ConduSor PC 

came to take place upon the Ball L ; I could not perceive 

M any 
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any /park whatever, between the two infulated metallick 
Bodies YY and ZZ. 

§ 246, The reafon of which was evidently this. 

Thofe two Bodies being at equal Diftances from the 
Prime-ConduSor, received from its eleSxical Atmolpherc 
fuperioduced, an equal Degree of elaftick Preffure. 
Thence, it follows, that one of them had no more ten- 
-dency, to become fofitive, or to become negative, than 
the other. Therefore, the eleBrical Equilibrium of the 
one, relative to the other, was not difturbed, during the 
Time that the Prime-Condufior PC was receiving its 
Charge of Ele&icity. 

§ 247. Confequendy, the Difcharge of the Prime 
Conduftor PC (were it ever fo fudden upon the Ball L) 
could occaCon no /park whatever, between the two equi- 
-dijiant and infulated Bodies YY and ZZ. 

This Experiment renders my former explanation, of 
the Caufe of the firong eleBrical Sparks feen in the other 
Experiments above-related, ftill (if poffible) more cleat 
and uncontrovertible. 



PART IX. 

Digitized byVjOOQlC 
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R T IX. 



SECTION 248. 

THE next fet of Experiments I made, was in order 
to inveftigate more fblly the curious EffeSs of the 
returning Stroke ; and to ftiew in what manner, Perfons, 
either infulated or not infulmed, ' m^t receive that kind 
of eleBrical Shock, even without the interpofitioa of any 
metallick Body between them and the charged Body in 
whofe eleftrical Atmofphere they might happen to be 
immerged. 

EXPERIMENT 29. 

§ 2+9. I placed myfeU* (in the Situation lepreiented by 
ABD, in the Figure) upon an infulating ftool E; ib asFig- '4- 
to hawe my right arm A, at the Diftance of about twenty 
inches from a large Prime-Conduftor -j- PC. 

Another perfon PGH, ftanding upon another infulating 
ftool K, brought his right liand ¥ within one quarter of 
an inch of my left hand B. 

M 2 § 250. 

■^ This Prime-Conduftor was the /ami as that I before made ufe of 
(§ 76 and § ao4) ; snd it was charged with theyofftf Apparatus. 
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§ 25a. When the Pfime-Condaaor PC began to 
receive its plus Charge of Efeflricity; we felt the eledrkat 
Fluid running out of my haad B, into hi&hand F. 

§ 251. When our hands Band F were brought into 
elofe contaB ; the Ele&icity palTed imferceptihly from me 
to him. 

•5 25,2.. When we feparated our hands B and F, a 
little J the Ele&icity paffed between us, in fmall /parks, 
which fparks iocreafed in Jharpnefs, the £irther we 
removed our hands B and F afundei, until we had 
brought them quite oat of a Jinking Dijlame. The 
intei-vals of Time between thefe departing fparks, intreafed 
alfo, the more the Diftance betweea our hands B and F- 
was increafed, as muft neceffarjly be die cafe. 

§ 253. As foon as the Prime-Conduflor PC came 
fuddenly to -difcharge its Eleflricity, upon the Ball L ; the 
fuperabundant EleSricity, which the other Perfofthad re- 
-ceived from my Body, did then return from him to mei^ 
in 2. fiarp fpark, which iffued from his hind F, at the 
very injiant that the Exphfion of the Prime-Conduftor PC 
took place upon the Ball L. 

E X P E R 1 M E N T 3a.. 

§ 254. In order to ^vi, that I (who had been the 
nearejita the charged Prime-Conduftor) had been negative, 
and that the other Perfon had been pofitive; I fuipended 
a pait of cork Balls, pretty high up, juft over the interval 

between 
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between our two hands B and F (as Tcprefented at S, in Kg. 14. 
the Figure). This Eleftrometer fo placed, being within 
the eledrical Atmofphere of the eleSrified Prime-Con- 
-duftor PC, divaricated, when the Prime-Conduaor was 
charged. 

§ 255. Whilft the Prime-ConduSor was receiving its 
Charge of Eleiftricity, I brought my hand B into contad 
with the other Perfon's hand F. But, before the Dif- 
-charge <rf the Prime-Condo£tor PC took place, I let go 
the other Perfon's hand, in order that I might try, by 
means of the Elearometer at S, with what kind of Elec- 
-tricity I was charged. 

Upon approaching each of my hands A and B, one 
after the other, towards the u^der fide of the eleSrometrical 
Balls S ; thofe Balls, each Time, were repelled and diva- 
ricated left : which ftiewed that my Body was eleSrified 
in minus ; fince, my Efeariclty tended to counteraSl the 
Elearicity of the Prime-Conduaor, which was, as lifual, 
cle£trified in pita, 

% 256. But, when the other Perfon approached either 
of his hands F or G, towards the under Side of thofe 
eleSrometrical Balls S; thofe Balls were attraSed and 
divaricated more: virhich Oiewed that that Per/on was 
eledrified in plus, agreeably to my former Experi- 
-ments. 



EXPERI- 
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EXPERIMENT 3.. 

§ 257. The next Experiment I made, was for both of 
us to ftand upon the_/ii»or, inftcad of ufing the infulating 
jlooh above-mentioned ; each of us remaining in the fame 
pofition with refpeift to each other, and at the fame re- 
-fpeSive Difiances from the Prime-Conduaor PC, as in 
the Experiment 29th above-related (§ 249). 

5 258. The Effe£l was exafily the fame as in that 
Experiment; except that the returning fpark, which paffed 
between our hands B and F at the moment of ^efudekn 
Difcbarge of the Prime-Condu£tor, was !sfs ftrong, than 
in the former cafe. The reafon of it was this. 

Part of the EleSricity of my Body was expelled into 
the Body of the other Perfon, and Part into the Earth 
through the floor ; fince, I was not infuloted as in the 
former cafe. Therefore, a fmaller ^antity of eledrical 
Fluid <Ud pafi, between the other Perfon's hand and my 
hand, on the fudden return of the Eledricity, than 
there did in the 29th Experiment mentioned above. 

Craifequently, the fpark , which did refult from that 
fudden return of Eleflricity, was left firong in this cafe, 
liiaa in the former. 



E X P E R I M EN T 32. 

§ 25 9. We then placed ourfelves upon our rcfpeflive 
iofuladsg ilools E and K, again ; and we placed our- 
-felves exaftly in the fame pofition we were in, in the 

29th 
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jgth Experimtfnt mentioned above (§ 249), only with 
tills difeence, that the other Perfon held, in his remote 
hand, a piece of common fteel wire (reprefented by GT, 
, in the Figure) which was about ten inches in length, and Fig. 14.". 
very acutely pointed at its Extremity T. 

I 260. When the Experiment was made, the returning 
Jlroke was miSxa Jharper, than in the 29th Experiment, 
where the pointed metallick wire GT was not ufed. The 
reafon of it was this. 

§ 261. During the Time, that the Prime-Cbnduaor 
PC was charging with pofitive Eleflricity, the near Mait 
ABD was (as we have feen above § 254 and § 255) 
becoming negative ; and the remote Man FGH was, of 
courfe, becoming pofitive. Therefore, the pojitive charge 
of the remote Man FGH, cauied a greater Degree of 
Rejijiance to the Entrance of the ekarical Fluid into 
his Body, than there would have been caufed had he; 
been uneUBrified. 

Confequently, the near Man ABD could not tranfmit 
into the Body of the remote Man FGH, fo great a Quait- 
-tity of EleSricity, as would have pafled between them,, 
if the remote Man had been either untleBrified, or elec- 
-trified lefs Jtrongly in plus than he was : that is to fiy, 
if the eleSrical Fluid of the remote Man's Body had 
oppofed lefs Refftance, to the Entrance of the EleSricity 
that tended to leave the Body of the near Man ABD. 

§ 262. Now, the neceflary consequence of the fharp. 
prominent metallick Point GT, held out in the left hand 

o£ 
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of the remote Man, was, that a Part of Va fuperahundant 
Ele&ricity did run out, through that Point, for realbns 
explained above (§ 34, § 35 and § 36). 

That is to fay, tliat the prominent metallick Point T 
did caufc the Body of the remote Man to contain lefs 
ekBrkal Fluid, than it had done before he made ufe of 
that prominent Point. 

§ 263. Therefore, when the remote Man held out the 
prominent metallifk Point GT, in his hand G ; his Body 
oppofed le/i Rejifiance to the Entrance of the eleftrical 
Fluid of the other Man's Body, than when that metallick 
Point was not made ufe of. 

This neceffarily caufed the near Man ABD, to become 
more negative than before. 

§ 264. It was the near Man being rendered more ne- 
gative, that caufed the returning /pari, which palled (at 
the inftant of the fudden Di/cbarge of the Prime-Con- 
-duftor) from the hand of the remote Man into the hand 
of the near Man, to be rather more feverely felt, than it 
was in the 29th Experiment mentioned above (§ 249). 

EXPERIMENT 33. 

rig. 14. § }65. I ftill continued upon the infulating ftool E, 
and I deiired the other Petfon to fland upon the floor. 
The returning Stroke between us was ftill Jlronger than 
it had yet been. The reafon of it was this. 

§ 266. 
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5 566. The other Perfon being no longer infulatecl, 
tranfmitted his fuperabundant Eleftricity freely into the 
Earth. I confecjyently, became ftill more negative than 
before. 

Now, when the returning Stfoke came to take place ; 
not only the EleSricity, whicii had paffed from my Body 
into the Body of the other Perfon, but alfo the EleSricity 
which had paffed from my Body into the Earth (through 
the Body of the other Perfon,) did fuddenly return upon 
me, from his Hand F to my Hand B, at the ikme inftant 
that the Difcharge of the Prime-Conduftor took place 
upon the Ball L. This caufed the returning Stroke to be 
fironger than before. 

EXPERIMENT i^ 

§ 267. The next Experiment was, for mt to ftand 
iipoQ the infulating ftool E as before, aod for the other 
Perfon to ftand upon a ribband of Lead QR, which was 
firetched along the floor, and had been made to commu' 
-nicate with the Earth. The returning Stroke was fenfibly 
flronger in this cafe, than it had been in any of the former 
Experiments. 

§268: The teafon of it was ; that, from the ^ooii 
metallick Communication juft mentioned, the eleSrical 
Fluid of the remote Peribn's Body, was enabled to leave it 
with much more facility,- than when he ftood only on the 
floor. Therefore, the eleflrical Fluid <rf my Body was 
able to leave my Body, with more facility alfo. Confe- 
■quently, the expelled Eleftricity Hx^ fuddenly return into 
N my 
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my Body, in a greater Quantity, and with more Pbwei^. 
than before. 



EXPERIMENT 35.. 

§ 269. I then made the Experiment of the returning 
Stroke, without any Perfon ftanding near me. I placed; 
myfelf, upon the floor, a little beyond the Jlriking 
BiJIance of the large Prime-GonduSor, as 1: had in the: 
Experiments mentioned above.. 

§ 270. Whilft the Prime-ConduSor was charging,, I- 
F'g- '4- held my remote hand, very near the upper End M of a. 
metal Stand MN, which communicated, with the Earth; 
by means of a ribband of Lead QR. 

§ 271-. When the Difcharge of the Prime-ConduSor 
took place upon the Ball L; I felt ajharp returning Spark,. 
between my remote hand and the upper End of the metal 
Stand juft mentioned. The reafon of which was the famej , . 
as in the former Experiments. 



1 EXPERIMENT 36. 

§ 273. I repeated this Experiment, ftanding uponi 
an injulated' fiooly and I found that the (harpnefs of the 
returning /park was Increafed. The reafon of which 
evidently was ; that, the eleSrical Fluid, which was expelled 
from my Body during the Time that the Prime-Conduc-- ■ 

-tor 
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-<tor was charging, dy fuddenly return upon me, all one 
way ; namely, through the metal Stand : inftead of re- 
-turaing different ways, as in the lall Experiment ; vide- 
-<licet. Part through my hand from the Stand, and Part 
through my feet from the Floor upon which I flood. 



EXPERIMENT 37. 

§ 27 3. I then repeated an Experiment, fimilar in prin- 
-ciple to that mentioned above (§ 244), which was made 
with tim equal and fimilar metallick Bodies, that were 
placed at equal Dijiances from the Priroe-Conduaor. It 
was as follows. 

§ 274. I placed myfelf near the Prime-Conduftor, 
■upon an infulating ilool ; my nearejl Arm being at the 
Diftance of about twenty inches from the charaed Body. 

The other Perfon placed himfelf, in a poution exaSly 
Jtmilar to mine, and alfo at the fame Dijlame from the 
Prime-Conduftor. He alfo Rood infulated as I did. 
The Diftance between our two Bodies was about twelve 
or fourteen inches. We then brought our remote hands, 
almoft intocontaS, 

I 275. Now, when the fudden Difcharge of the 
Friine-Conduaor, came to take place upon the Ball L ; 
there did not pafs any Spark or Stroke whatever between 
us, in this cafe. 

N 2 § 276. The 
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§ 276. The reafon of this clearly was ; that we were~ 
both equally afted upon, by \^e fuperinduced elajiick Elec- 
-trical Prejfure of the Prime-Condu<9or's eleSrical At- 
-mofphere ; fince, we were both equally dijiant from that 
charged Body, wxA fimilarly Ctuated with refpeft to it. 

Confequently, a Phenomenon, the original Caufe of. 
which I have demonftrated to be an inequality of eleitricaL 
aflion, covild evidently not exift in the prefent inftance^ 



PART X 
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PART X. 



SECTION 277. 

HAVING made a great number of Experiments,, 
limilar in principle to thofe above-mentioned, yet 
varioufly diverCfied ; I fhall give an account of a few of 
^em, which appear to me to be particularly interefting 
and important. 

I conceived very early, that one effeftual way of in- 
'<reajing the- force of (what I call) the returning Stroke^ or 
of increafing the Dijiance, at iHiich it might be felt from 
the charged Body, would be, to increafe the Surface of the 
conducing Bodies placed within the eleBrkal Atmof- 
-pbere of the eleftrified Prime-Conduaor.. - 

§ 278. Becaufe, the greater that Surface is, the greater 
alfo muft the ^antity of Eleliricity be, that can be 
tranfmitted from that Surfece, during the Time that the 
Prime-Conduftor is receiving its fofitiiie Charge of Eke ■ 
-tricity. 

Therefore, the greater alfo muft the ^antky of Bkc— 
tricity be, which fojms the returning Stroke. 

5*79' 
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5 279. Confequently, the greater muft the Torce "b^ 
(cieteris paribus) of the returning Stroke; and the greater 
■muft the Dijiance be, at which it may be felt, from the 
charged Body. 

I verified this fuppofition, in the following manner. 



EXPERIMENT .38. 

§ 28e. I made ufe in the. following Experiments, of 
the fame Prime-Conduftor that was mentioned above 
(§ 76 and § 249). 

In this fet of Experiments, its Jlriking Dijiance, upon 
■Fig. 15. a brafs Ball L of four inches diameter (which had a 
proper metallick Communication with the Earth), was 
generally about feventeen inches. 

% 281. At the Diftance o{ fix feet from the Prime 
Condudlor PC, I placed an infulated cylindrical Body 
IQ_,, which was about four feet four inches long by 
feven inches diameter, and which was covered with Tin- 
-foil. 

§ 282. I then placed, in perfeB contaB with that 

Fig. I J. Body IQ^, another infulated cylindrical Body OT (as 

reprefented in ithe Figure), which Body OT was of 

Brafs, and was forty inches long by about three inches 

wd .three quarters diameter. 

§ 283. Both the Bodies IQ^and OT were perieSly free 
&om Points, ixAjharp edges of every kind. 

§ 284, 
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5 284. I placed myfelf (in the Pofition reprefentcd 
by ABD, in the Figure,) upon an infukting ftool E ; Kg. 15, 
holding my right hand A, fo as juft mrjr tightiy to 
touch the metallick Body TO. 

§ 285. Another Perfon ( reprefented by FGH, in the 
Figure,) then placed himfelf upon an infulating ftool K j 
holding his right hand F as clofe to my left hand B, as 
he poffibly could, without bringing it quite /V«i> contaB. 
That Perfon then held his left hand G, fo as to touch 
very lightly the upper End R, of a metallick Stand RV, 
which communicated with the Earth, by means- of a 
ribband of Lead XX.. 

§ 286. Now, when the Prime-Conduflor PC came 
fuddenly to difcharge, with an Explofion, \ti fuperabun- 
-dant Eleftriclty upon the Ball L ; we, at the fame 
inftant, very fenfibly felt the returning Stroke : and when 
we received it through the tips of our fingers, we felt it 
pretty much. 

§ 287. We have feen above (§ 280 and § 281), that the 
Jlriking Dijlance of the Prime-Conduftor PC upon the 
Ball L, was about feventeen inches ; and that the Body 
IQ_ (which was the neareji of the two infulated Bodies 
ICi_ and OT) was at the Dijlance of Jix feet from that 
fame Prime-Conduftor. 

I believe therefore, that no one will deny, that the 
Bodies IQ^and GT were iufficKntly orjt of the Jlriking 
Dijlance of the Prime-ConduSor, for the Prime-Cbn- 
-dTiSor's elcftrical Charge not (in any degree) to divide 
itfelf, and to go different ways, at the inftant of the 

Explofion ;.; 
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Explofion ; as fome Pcrfons would perhaps have been 
inclined to imagine, if the Experiment had been made with 
the Bodies IQ_ and OT placed only juji beyond the 
Jlrikhg Diftance of the Prime-Condua6r. 

But, what is contained in the foregoing Pages, is more 
than fuificient to give fatisfaSion upon that head, to any 
Perfon who {hall have perufed them with due attention. 



EXPERIMENT 39. 

§ 288. I then decreafed the Dijlance, between the 
Bodies IQ., OT, and the Prim?-Conduaor, (torn fix 
feet to five feet, then to four feet, then to three feet and a 
half, and then to three feet. 

\ 289. Whilft the Prime-Conduiaor was receiving its 
Charge of EleQrkity ; we felt the eledrical Fluid, which 
was expelled from the Bodies IQ_and OT, pafljng in fmall 
fparh between my hand B and the other Perlbn's 
hand F. 

§ 290. Themone I decreafed the Dijlance, between the 
Frime-ConduSor and the two infulated Bodies ; the more 
I foUBd, that the ftrength of the departing fparh, and 
that the ftrength of the returning Stroke, did increale. 

§ 291. The reafon of this evidently was; that the 
nearer the Bodies IQ_and OT were brought to the Prime 
Condudor; the more they were leadeied negative, by 

the 
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<flie fiiperlnduced elaftick elearical Prejfure of that Piimc 
Condudor's pofitive Atmofphere. 

The ^antity therefore, of elefliical Fluid, which was 
texpelUd from the Bodies IQ^and OT (whilft the Prime 
Conduftor was charging), was increafed ; which increafed 
alio the ftrength of the departing Jparks. 

Confequently, the ftrength of the returning Stroke 
'(which was proportional to the Sum of all the departing 
jparh) was of neoeffity, increafed likewife. 

§ 292. I obferved, m making this fet of Experiments, 
that the Jiriking Diftance, of the Prime-Conduaor PC 
-upon the Ball L, was not at all diminijhed ; the Weather, 
in which thefe Experiments were made, being dry. 

The reafon of this was; 

ift. That the Bodies IQ, and OT were perfealy/r« 
from Points (lee §283); 

And 2dly. That the Commtmication, between thole 
two Bodies IQ_, OT, and the Earth (through our 
Bodies, the metal Stand, &c.) was an imperfell Commu- 
-nication. 

§ 293. TTiis is another proof, that the EffeO: which 
I call the returning Stroie, was not occafioned, by the 
cleSrical Charge of the Prime-ConduSor beinf any-wife 
divided at the time of the Explofion. 

EXPERIMENT 40. 

§ 294. I then decreafed the Diftance, between the 

Bodies IQ_, OT, and the Prime-Conduflor PC, from 

O three 
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three feet to two feet and an half, then to two -feet, thett' 
to twenty inches, and then to eighteen inches. 

% 295. The ftrength of the returning Stroke was con- 
-fiderably increafed, upon my bringing the two Bodies 
nearer to the Prime-Condufl:or. But the flrihing Dif- 
-tance of the Prime-Condufior PC upon the Ball L was 
fomewhat decreafed, upon my approaching the two 
Bodies IQ^and OT, as near as I then did to the Prime 
ConduSor. 

§ 296. Thereafonofthiswaswo/jthattheeleiStricalCJiarf? 
of tlie Prime-ConduSor, did divide itfelf, at the Time of 
the Explofan ; but, that the ftrength of the fnperinduced 
elaftick eleSrical Prejfure of the Prime-Conduflor's plu^ 
Atmofphere, \yas fufficient (under the circumftances then 
exifting,) to caufe a certain Degree of elcBrical filent 
Difcharge to take place, from the Prime-ConduSor 
through the Bodies IQ_^and OT, whllft the Prime-Conduc- 
-tor was receiving its Charge of EleSricity. Becaufe, my 
Body ABD, the other Perfon's Body FGH, the metal 
Stand RV, and the ribband of Lead XX, formed a kind 
of Communication (however imperfeB), between the Bodies 
IQ_, OT, and the Earth; tmce the interruptions at A, 
at F, and at R, were but extremely fmalJ. 

E X P E R I M E N T 41. 

§ 297. The Diftance, between the Prime-ConduSor 
and the nearejl of the two infulated Bodies IQ^and OT» 
being twenty inches', that is to fay, only three inches 
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more than the JiriUng Dijlance of tlie Prime-Conduaor ' 

VC upon the Ball L, which (we have fcen a:bove, § 380) 
was about Jeventeen inches ; i could hot perceive ^ny 
■fenfible diminution in the JtriUng Dijlance of the Prime 
Condufior : provided that the Air of the Room was not 
damp ; that is to fay, that it was not itfelf a ConduBor of 
EleSricity : provided that I did not bring my hand A, 
quite into contaB with the Body OT : and provided that 
the other infulated Perfon FGH (inftead of bringing his 
left hand, as reprefented by G in the Figure, into light Fig. i> 
contaS with the metal Stand RV), did keep his left hand 
by his fide, as reprefented by the dotted Lines at M, in 
the Figure; that is to fay, provided our two Bodies ADB 
snd FHG did not form, fo much as even an imperfeS Com- 
-munication between the Bodies IQ_, OT, and the Earth. 

§ 298. The returning Stroke took place in this cafe, 
jieverthelefs ; tho' it was not fo ftrong as before, for rea- 
-fons of a fimilar nature to thofe which have been ex- 
-plained above (§ 266 and § 268). 

§ 299. The exiftence, in this inllance, of the EffeB 
•which 1 call the returning Stroke, was an, evident proof, 
that that EffeB was not occafioned, by the eleSrical Charge 
of the Prime-Conduaor being any wife divided at the 
Time of the Explofion. 

EXPERIMENT 42. 

% 300. In order, to be able (whilft the other Perfon 

■was forming a Communication with the Earth, by hold- 

O a -ing 
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-ing his hand G in contaS with the metal ftand RV) 
to bring the Bodies IQ^, and OT, juft fo clofe to the 
Prime-Condu<aor PC, as to be but very Utile beyond the 
firihing Dijlatice of that charged Body ; 1 brought the 
metal Ball L, to the Diftance of thirteen inches, and a 
half, from the Ball C of the Prime-Conduaor. 

§ 301. I tTien decreafed the Dijiance, between the 
Bodies IQ_, OT, and the Prime-Conduftor PC, from 
eighteen inches Xojixteen inches, then to fifteen inches, and 
then to fourteen inches, 

§ 302. During the whole Time that the Prime-Con- 
-duSor PC was receiving its Charge of Eleftricity ; we 
felt a prodigious number of Jharp fparks, paffing from 
my hand B to the other Perfon's hand F. 

The nearer we brought our hands together, the 
finaller, and the lefs fliarp, thofe departing fparks were; 
and the more they refembled a continued fiream of elec- 
-trical Fire. 

But when, on the contranr, we moved our 
hands as far afunder, as thofe departing fparls could 
ilrike (i. e. about half an inch afunder ; the Diftance 
between the near Body IQ_^, and the Prime-ConduSor, 
being y(>a«e«« inches) ; then, thofe departing fparh became 
almoft too (harp and too painful, for us to be able to 
bear a long mcceffion of them ; particularly, when 
they were tranfmitted, or received at the Ends of cur 
fingers, 

§ 303. 
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^ 303. Uow, when the Prime-Condviaor PC octane 
foddenly to difcharge with an B,xplofion, its fuperahun- 
-dant Elearicity upon the Ball L ; the eleBrkal Fluid, 
which had been expelled from the metallick Bodies IQ,» 
and OT, into the Earth (through our Bodies ADB and 
FHG, through the metal Stand RV, and the ribband of 
Lead XX), did fuddenly return, by the fame ConduSors, 
into the Place it before occupied ; flying acrofs iXij/nmU 
interruptions it found in the Communication. 

§ 304. The confequence of tMs was, that we not only 
(both of us) felt a fevere eleBrical Stroke, in each .of our 
hands ; but, we (both of us) received a violent Commotion, 
through our arms and chefts ; which Commotion I can 
compare to nothing, except to tbejingularfenfation which is 
felt by a Per/on, when a Leyden far Jlrongly eleBrifed, is 
fuddenly difcharged through his Body. 

% 305. I repeated, at different Times, this Experiment 
various ways; namely, with one Man, or with two Men; 
with both Men infulated, or with both Jianding on the 
floor ; with the near Man infulated, and the remote Man 
not infulated ; with the remote Man infulated, and the 
near Man fianding on the floor; with one of the Men, or 
with both of them, holding one or more metal Balls, or 
one or more metal Points, in either of their hands, or in 
both, &c. &c. 

The EffeBs were always confiderable ; but, they va- 
-ried as to Jirength, nearly in the fame manner as they 
did in the Experiments above-related. 

EXPERI- 
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EXPERIMENT 43- 

§ 306. One Eifpertment worth xrotice was ; that wliea 
I held in my remote hand B, a iharp metallick Point ; and 
that the other Perfon held in his near hand F, another 
Iharp Point ; I often obtained between thefe two Points, 
■ a very iharp returning /park an inch and a half long. 

The reafon, why a returning fpark was able to fly 
from onsjfjarp Point to another, has been fully explained 
above (from § 238, to § 243 inclufively). 

§ 307. I found that the moft effeflual way to obtain 
(with the given Apparatus, and the given infulated con- 
-dufling Bodies IQ_ and OT, above-mentioned) a very 
Jlrong returning Stroke, was ; 

ift. To place the Bodies IQ_and OT, in the denfejl 
Part, of that Part of the Prime-Conduflor's eleBrical ]At- 
-mofphere, where they were put of danger of having their 
deficient EleSricity fupplied from the charged Prime-Con- 
-duEior it/elf; that is to lay, only juft Jbeyond (hejirikingf 
Dijtame of the Prime-Conduftor. 

2dly. To place myfelf (or the other Perfon and myfel^ 
when we made the Experiment jointly), in an infulated 
fituation, 

3dly. To make a perfeB metallick Cemmunicationi, 
from the metal Stand RV to the Earth. 

And 



_ + That is, in the Cafe before us, at the Diflance oi fourtitn imhel from 
it[ fee § 300 and § 301. 
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Anfl 4tH)r. To make the Communication, Ijetwecn tlie 
Bodies IQ^, OT, and that metal Stand, imperfeB; by 
always taking care, never to have a very clofe contaB formed 
either at A, at F, or at R. 

§ 308. If thefe things were done in making the Expe- 
-rimcnt ; the returning Stroke was always extremely fevere 
and pungent. 

Nay, this returning Stroke appeared to me to be conJ!~ 
-derahly (harper, than even the main Stroke itfelf which 
was difcharged from the Prime-ConduSor PC upon the 
Ball L :' tho' the returniig Stroke (with the Apparatus 
■f- above dcfcribed,) was «o/. perhaps quite fo full. 

This is another unanfwerable proof, that the EffeB 
which I call the returning Stroke, was not produced by 
the main Stroke being any wife divided at the Time of 
the Explofion. Since, no EffeSi can ever be greater than 
the Caufi, by which it is immediately produced. 

§ 309. In order to judge Well of the comparative f:arp~ 
-nefs olthefe two kinds of Strokes, I received the main Stroke 
alio, at feveral different Times, by making my two Arms 
and rhy Body, a Part of the condufling Communication 
between the metal Ball L and the common-Stock. 

§ 310. If the Experiment of the returning Stroke, 
were iiiade in the manner above defcribed (§ 307), the 

returning 



, ^^,Wh^n ,a iunilar Experiment was performed with another Apparatus.. 
tie'y?rf.!^/6, of'tho r^hfrw/flf Stroke was confidcrably incrcafcd; tho' the 
main Stroke was weaker, as will be related hereafter. 
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rtturniiig Stroke *ras always ©xtteBieljr jMingenti fo 
that, having ,taken it, eight or ten Times, .one mormng 
(without having taken the main Stroke a fingle Time, 
that Day) ; I felt a confideraUe degree {>f pain a-crofs jny 
Cheft during the whole Evening, and a difagreeable fen- 
Jation in my Arms and Wtifts all the next Day, 



PART XI. 
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- ■ P A R T XI. 

SECTION 311. 

LET us now make the application of the above-men- 
-rioned eleSrical Experiments, to the cafes w-hich 
may exift in natural EleBricity. 

Inftead of an eleSrified Prime-ConduSor, let us fop- 
-pofe a ««/ C/oa;/ ABC charged with Eleftricity. And let %■ 165- 
us fuppofe, that there be Perfins, (landing either infu- 
-lated or not infulated, either near each other, or near 
fome conduaing Body or Bodies of any kind whatever ; 
provided thofe Bodies be not ConduBors well conneSed 
with the Earth, and terminating at their upper Extremity 
in prominent ■\- Points: then, I fay, that thofe PerySw/, if they 
be fuperinduced by the Thnnder-Ctoud's eUBricat At- 
-tmfpbere, may (under circumflances fimilar to thofe 
above-explained,) receive that kind cX eUBricalJhock, which 
I have, m the foregoing Pages, called a returning Stroke : 
and that, if thofe Perfons be Jlrongly fuperinduced by the 
eleBrical Atmoffhere of the Cloud, they may (under cir- 
-cumftances limilar to thofe explained above,) receive a 
vtty Jlrong Jhock, be knocked down, or be even killed, at 
the Inftant that the Gbud difcharges, with an Explqfiorf, 
its EleSricity ; whether the Lightning falls near the very 
Place where thofe Perfons are, or at a very confiderabk 
Dijiance from that Place ; or whether the Cloud be po- 
fttively or negatively eleftrified. 

P So- 

■f- The realoD for ttui atceptinn will be fecD hereafter.. 



, Google 



( '14 ) 

So that,.! Peifott, placed (fot inftance) upon the Surface 
of the Earth at F, and dioa^j fuperinducedhj the eleBri- 
-cal Atmojphere of the Cloud ABQ, might receive a violent 
returning Stroke ; even, if the main Exphfion ( which 
produces the returning Stroke) were to take place, at 
the moft remote Extremity C of that Thunder-Cloud. 

§ 312. Were the queftion to be put, " atwhat Dif- 
" -tance from the Place where the Lightning falls, a 
" Perfon might be knocked down, or even killed, by 
" that eleBrical EffeS, which I have, in the foregoing 
■" Pages, called a returning Stroke" ; the accurate anfwer 
to be returned would be : 

That, " as far as a fmgle * Thunder-Cloud which is 
" all pofitive, or as far as a fmgle Thunder-Cloud which 
■** is all negative^ does extend a Jirong elajlick eleBrical , 
" Prejfure, on any fide from the Place where the Light- 
■" -ning falls ; fo far from that Place, may a Perfon be 
" knocked down, or even killed, at the initaat of the 
" remote Exphfion; provided that lie be under circum- 
" -ftances fimilar to thofe explained above." 

So that, under thofe circumftances, fatal Effefls may 
be produced by the eleOrical returning Stroke, at as great 
a Dijiance [at leaft] from the Place where the Ligbt- 

-ning 



* I would here define z jingle Thunder-Cloud (in contradiftinflton to an 
eftmhlage of Clouds), to be, a Cloud which is charged throughout with one 
and iheftme kind of Ele€tricity ; and in fuch a manner, that, if a Difiharge 
ihould take place front any Part of this Cloud, it fhould tend, nearly in a 
proportional Degree, to uneletlri^ the remoteft End of fuch a Cloud. ■ 

I do not mean, however, to fuggeft, that the returning Stroke could never 
be produced by an Explofion, which might proceed from an ajfemblagt 'of 
dijlerent Clouds ; for, in certain cafes, it secelTarily would. 
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-nmg falls y as the ^ti^e pofitive (or as the fingle negative) 
Cloud, that occafions the main Explojion, can extend 
itfelf, on any fide from that Place. But, it is evident, 
that the above-mentioned circumftances cannot exijl, if 
the Cloud be too much elevated above the Surface of the 
Earth at the Time of the ExploCon. 

§ 313. Whether, the Dijlance, between the Perfoa 
fo circumftanced, and the Place where' the Lightning 
falls, be fifty or an hundred Tards, or one Mile^ or tw> 
MileSy or three MileSy or more ; the truth of the general 
Propofition here-laid-down will not be any-wife affbaed r 
and there is not, in my opinion, the ihadow of a doubt^ 
but that, that fpecies oi eleBrical flioek, wliich I have dif- 
-tinguilhed by the name of a returning Stroke, might pro- ' 
-duce moft fatal EffeSs at a prodigious Difiance from tie 
Place where the Lightning falls ^ 

5 314. There is one confequence, that muft neceffa- 
-rily follow from the Princijjes above-Iaid-down, which is 
BO lefs Angular, than it is important. 

It is, that an Exploiioo, which happens in one Place, 
Hiay caufe in a fecond Place (at a very confiderablc 
Diftance from the firfi Place), a fudden returning Stroke, 
which may knock down, or even kill, Perfons and 
Animals, in thatyecM^ rtace ; at the fame Time, that other 
Perfons, or other Animals, fituated in a third Place, that is 
evcDK immediately between the firfl Place where the Ligbt- 
-ning falls, and ^e fecond Place (juft-mentioned) where 
the ihock of the returning Stroke happens, ftiall receive 
no detriment whatioever. 

§ 315. For, ftiould a large fingle Cloud ABC charged Fig. 
with Elefiricitj', be at a very confiderablc height, fo 
P 2 tliat. 
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the inver/e ratio of the fquare of the Dijlance ; as I have 
fully proved, in the foregoing Pages. 

§ 319. If a Man therefore, Ihould be killed, by that 
Stroke of Lightning which I call the reluming Stroke ; if 
any Perfon, (ever fo converfant in all the Laws of EleSri- 
-city hitherto known) fhould find that Man's Body ; and if 
it Ihould evidently appear ( by examination of that Man's 
Body) that he had been killed by Lightning : it is quite 
impoffible to conceive, that it could ever once come into 
fuch a Ferfon's head to imagine, that it was the Eleflri- 
-city of the dead Mans own Body, and that it was not 
the Matter of Lightning dijcharged from the Thunder-Cloud 
(fome Part of which had been floating direftly, or almoft 
direSly over that very Place), that was the immediate 
Caufe of tliat Man's deftruftion. 

§ 320. Neither is it poffible, that this Perfon ftiould 
imagine ; that, that Man had not been killed by any 
eleftrical Exploiion taking place near the fpot where he 
was found dead ; but, that he had loft his life by a par- 
-ticular EffeB, which proceeded from an eleSrical Explofion 
that took Place at the Difiance of perhaps more than a 
Mile. 

I 3 2 1 . Therefore, whenever any Men, or any Animals, 
have hitherto been killed, by that eledlrical flioek which 
1 call the returning Stroke ; the death of fuch Men or 
Animals, mud always have been afcribed to the common 
Stroke of Lightning. For, it is evident, that no Perfon 
could everj'e/ have afcribed the above-mentioned £^S, to- 

the 
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the proper Caufe; fince, the very popbility of the 
exiftcnce of fuch a Caufe had mt been previoujly demon- 
-ftrated, or even prevkujly conceived. 

Confequently, our NOT having hitherto been able to 
find out a particular hidden Caufe, muft not (when that 
Caufe is aSualljr difcovered,) be brought as an argument 
againft the exifience of fuch a Caufe. 

5 322. But now, that I have fully fliewn ike poj/iii/ity 
of Perfons and Animals being knocked down, or even 
killed, by a particular EffeSl, produced by a dijlant Ex- 
-plofion from a Thunder-Cloud ; it will be in our power, 
to account for many eleBrical Phenomena, which we were 
before unable to explain ; and to determine in what 
manner, feveral (teu^ kind of accidents refulting from 
natural Eleftricity, are occafioned. 

§323. It has often happened in violent Thunder 
Storms, that Perfons, at great IHftances from each other, 
have been all knocked down at once (tho' perhaps 
otherwife not hurt), at tlie i-ery infant, in which, fome 
great Explofion from the charged Cloud took place. 

§ 324. I am of opinion, that this EffeSi is alwaj's 
occafioned by the eleftrical returning Stroke. 

For, if thofe Perlons had been much within the 
eleBrical Atmofpbere of the Cloud, before its fudden 
Difcharge took place ; they muft, during the approach 
of the \^poftive ] Cloud, have been gradually rendered 
negative, by the' increafing Force of the fuperinduced 

elaftick 
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elaftick ekarical Prejur-e,. of the CloudVelearical At- 

-mofpbere. 

§ J2J. Confequently, thofe Perfons, at the monjent 
»f the Explofion, muft have received a Jlrong Jhock, from 
the fudden return of the Eleftricity, which had been. 
gradually (and perhaps imperceptibly) expelled from their. 
Bodies, into the Earth. 

I am the more perfuaded, that the Eflefi above-men— 
-tioned. i& always produced by an As9Lnai\ returning 
Stroke; becaule, there is no other explanation of this: 
EffeA that is »</ unfatis&dory, 

§ 326. There have been inftances of Perfons,. who' 
have been killed by natural EleSricity, having been 
found with their Jhoes torn, and with their y««* damaged, 
by the eleftrical Fire ; but, who have not had, over their 
whole Body, any other apparent marks of having been/ 
ftruck with Lightning, 

§.327. This Effeft is raoft eafily to be accounted for,, 
by means of the eleSrical returning Stroke, 

For, it is evident} if a Man walking out of doors,. 
were to be killed by a returning Stroke, that the eleSricai- 
Fire would rufli into that Man's Body, through his. 
feet, and his feet only; which would not be the cafe, 
were he to be killed by any main Stroke of Explofioo: 
either pofitive or negative, 

§ 328. If any Animals had been. killed by Lightning;, 
and if any Perfon [who had been, .during the Thunder 

Storm: 
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Storm, within about four or five hundred Yards of the 
Place where the cattle were found dead,] had very atten- 
-tively obferved the Storm, and had taken notice, that, 
during the whole Time of its continuance, the interval 
between the fiajh and the report was never lefs than about 
fix feconds ; then, it is evident that no Explofion from the 
Tliundcr-Cloud could have taken place, within the Dif- 
-tance of at leaft one Engiijh Mile from the Place where 
the cattle were killed. 

I think, that in fuch cafes, there can be no doubt, 
that the Effefts produced, muft be occafioned by that 
kind of eleftrical fliock, which 1 have called the returning 
Stroke. 

§ 329. I have been credibly informed, that a Perfon 
(at fienna) received an eleSrical Jhoci, by having 
held one hand accidentally in contaS with an inter- 
-rupted metallick conduQing Rod, at the infiant that a 
difiant Explofion took place from a Thunder-Cloud. 

The Explofion was conjeflured to be, at above half an 
Englifh Mile, from the Place where the Perfon then 



5 3 30. It is evident, thai fince, the Explofion was 

difiant; the conduSing Rod could not have heen firuck. 

And it is alfo evident from what has been faid above, 

that fince, the Rod f was notjiruck ; the Effefl: produced 

Q_ (namely. 



•f tJ. B. The conducting Rod being intempted, was the true Caufe of a 
rttunting Stroke taldng place, io this iouance. 
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(namely, the eieSrka) Jhoek which the above-mentioned 
Perfon 4id receive,) niuft have been occafioned by the 
eleftrical returning Stroke, and that it could not have 
been produced in any other way. 

f 331. Several Eleaticiatis (without being^ aHe to 
afcertain the Caufe of the foiitrwing Fbe?tomenon) have 
obferved, whilft they have been making obfervations upon 
the Eleftricity of the Clouds, by means of raetallick 
coDdu6Hiig Rods which had an interntption intentionally 
left in them, for the purpofe of applying experimental 
Bells, &c; that, there has been a very ftrong, bright and 
fudden Stroh of eleflrical Fire, in the interruption of the; 
conduding Rod ; tho' the ConduSor itfelfwm notjlrtick by 
Lightning.: which fafl (of the Conduftor's not having heeit 
firucV) was folly proved, by ^xjharp Punt of the Con- 
-duflor not being melted or even tinged ; and alfo, by the 
other circumfiance mentioned in the midifle of the next 
SECTION. 

5 332. They did obferve moreover, that this ftrong^ 
Stroke of ele3rical Fire, appeared in the interruption of the 
metallick Rod, at the very injlant that fome dtjiani Explo— 
-jion took place from the Thunder-Cloud. And the: 
interval which there was between the Jiajh and the report 
was an endent proof, that the Expl(^on from the- 
Thunder-Cloud' had «of been veiy near iie Piace •where: 
they then were. ' 

It appears «o me almoft impoffible, tfaat.aiiy EIe£tikiaD„ 
who Iws attentively examined what is contained in the- 

f«ff;goiajg: 
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foregoing Pages, can fijrbear conficfering this Pkemmenm, 
as the EffeB of a returning Stroke. 

§ 333. From what has been tai, it is very eafy to 
underfland, not only in what manner, Per/am and 
Animals may be deftroyed, but how particular Tarts of 
buildings may be confiderably damaged, by ah eleSrical 
returning Stroke, oocafioned even by fome -aery dijlarH 
Explofion from a Thander-Ciotid ; namely, all thefe 
Farts, where there is, in any kind of oonduBing fuh~ 
-Jtance, or fuhjlances (upon which, a ftiong ebitick 
eleSrical Prejfure \% fuperiniuced,) stay kind of eleftrical 
interruption, acrofs which the returning eleBrieal Fire 
might fuddenly ftrrkc, and might thereby rend and 
deftroy all the Bodies that it might meet with in its paf- 
-fage. 

§ 334. It mbteovef evidently follows, from all that has 
been faid above ; that, if a Building were to have its 
Roof entirely covered with Copper or with Lead, even 
ever fo perfedly eonnsBed by proper metallick ConduBors 
with the Earth; particular Parts of fuch a Buildii^ 
might, notwithftanding, be conCderably damaged by the 
exteniive confequences of the eteftrical returning Stroke : 
provided, any conduBing Parts of that Building^ (which 
were not properly conneSed with fome one of the uninter- 
-rupted metallick Conduftors, that were made to commu- 
-nicate with the common Stock,) were to he/ojituated, as to 
be able, juft before the Time that the Explojion fnmv the 
Thtmder-Cloud takes place, to receive a conJideraHe Degree 
CL 2 of 
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of elaftick. eleSrical Prejfure, ftom the eleBrkal Atmof- 
-/ii&ere of that Thunder-Cloud. 

§ 335. In Hke mannet, and for reafons of a Cmilar 
nature; Perfons who inhabit an Houfe roofed throughout 
with head., which is even perfefily conneBed by proper 
metallick ConduBors with the common-Stock, are by no 
means, in ferfeB fecurhy during a Thunder-Storm ; on: 
account of the powerfiil Effefts, that may be produced by 
the eleSrical returning Stroke,, when the elaftick eleflrical 
Preffure fuferinduced is very ftrong. Tho', at the: 
fame time, there cannot be a doubt, but that Perfons: 
would be in mtich lefs danger in Aich a kind of Building,, 
than they would be, in any common Houfe. 

§.336. Nay, I will go further. The influence of tlie: 
eleflrical returning Stroke explained above, is, in its very 
naturey fo extenlive ; that, when the elaftick eleflrical; 
Prcflure Juperinduced is very .ftrong, Perfons are by no 
ra^^Tis, perfeBly fecure during a Thunder-Storm, even if 
they be perfeftly infulated,, upon- good non'ConduBors, iri 
the middle of a large room ; as muft evidently appear 
frommyi6th, 21ft, 24th, 27th, 29th, 32nd, and 41ft,. 
Experiments above-mentioned: provided, thofe Perfons 
be not infulatcd feperate/j^ ; and provided alfo, they be not 
at fome pretty confiderable Diftance from all kind of co/t- 
-duBing fuhflanceSy infulated, as well && uninfulated.- 

§ 337. It is not impoflible, that it may, by fome Per- 
-fons, be objefled to me; 

■ « *rhat„ 
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" That, altho" all the EffeSs of an eleSrical 
" returning Stroke, which have been mentioned in the 
" foregoing Pages, might take place in ifmall Degree ; 
" yet, thofe EffeBs could not be fujficiently ponicerful to 
" knock down (much lefi to kill) Per/ons and Animals, 
" and to do confidcrable damage to particular Parts of 
*' Buildings^ at any very great IXiJlance from the Place 
" where the Lightning falls : efpecially, confidering the ■ 
^^ fmall Quantity of clerical Fluid, that is contained in 
" a PerfoH s Sody, or in any particular Part of a Building. 
** That is to fay, coniidering xhsfmall ^antity of elec- 
" -trical Fluid, that can, by being difiurbed, produce the 
** returning Stroke* 

§ 338. In anfwer to this, I fliall, inthe/r/? place, take 
notice ; that (from the very nature of an eleSrical rcturn- 
^ing Stroke), the greafnefs of the Diflance from the Place 
where the I^ightning falls cannot, in any reipeft, decreafe 
the firengtb of the returning Stroke, when the Degree of 
the fuperinduced elaftick electrical Prrjure is GIVEN : 
fince, it is only the fudden removal of that Preffure, 
which does produce the returning Stroke. 

Noiy, lince, the eleftiical returning Stroke may, under 
certain circumjftances, take place ( as • was faid above, 
§ 312), at leafi at as great a Diflance from the Place where 
the Lightning falls, as the fmgle Thunder-Cloud which 
occalions the jnain . Rxplofon, does extend itfelf, on any 
fide, from that Place;, and fince, large Thunder-Clouds 
fcat£ris paribus) are more powerful, \\ianfmall ones : it 
neceffarily follows, that the Diflance, at which, the 
efcflrical returning Stroke will (in certain cafes) take place, 

- . ™*y 
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may he exceedingly conpcterahle indeed; and it follows 
alfo, that th&Jlrengtb of the returning Stroke will mt be 
any-wife decreafed, by that 7)5/{<»«ir^ being thus confiderable; 
provided always, that the elaftick eleSrical Prejjure (of the 
Thunder-Cloud's eleftrical Atmofphere) previmjly faper- 
-induced, be as Jlrong, in the cafe of the dijlant, as in the 
cafe of the near, main Explofton, which occafions the 
returning Stroke. j 

\ 33g. Neither is there any more weight, in the 
fecond Part of the ObjeSion fated above (in § 337), vide- 
-licec : ■ 

" That, the ^anlity of eleBrical Fluid contained in 
" a Perfoa's Body (or in any particular Part of a Building) 
" is fo /mall, that the Effe£i, produced by fuch n/mall 
" Quantity of EleSricity being difittrhed, can fee b«l 
" inconfiderable." 

For, tho' it be an undoubted Truth, that lAteJirenpb 
of the returning Stroke muft [cateris paribus) be alwj^s 
effedually increafed, when the conduBing Surface, upon 
which a given elcftrical Atmofphere is fuperindueed, 
comes to be increafed ; as muft appear, by confidering 
what was faid f above, and by comparing the Experi- 
-ments contained in PART X, with the.Experimentj 
that were related before : yet> it will alfo appear, by 
comparing my Experiment 39th, with my Experiment 
38th; my Experiment 40th, with my Experiment 39th; 
and my Experiment 42nd, with my Experiment 40th ; 

thit. 
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that, ^^ /Irength of the eleSrical returning Stroke may be 
cffeftually incrtajid likewife, by other means ; namely, 
ty increafing the eleBrkal Denfay, of the eleSrical Jltmof- 
-^here fuperinduced, 

§ 340. And It foHow», from the very nature of the 
•ele&rical ret-umirtg Stroke, as explained above, and from 
the important Propofitiom ftated in PART III ; that, iJie 
Jirenffh of the returning Stroke will (ceteris farihus) 
increafe in iiie/ame Ratio, as the Denjity of the plus, or 
as the jyenfity of the minus, Eleftricity, -which is conta'med 
in the eieSrical Atmofphere JuferiMuced. 

l%at is to &y, tiiat ^^firengfh of an eledrical retiirn- 
-ing Stroke, produced from a given eonduSing Body, of a 
very finaii fize, by the fudden removal of the elaflick 
eleSrical Preffure cS'Atfuperinduced fleBrical Atmofphere 
of a thunder-Cloud ; is (cateris paribus) as m»ch more 
eonfiderahle, than the frength of a returning Stroke, pro- 
-duced from the fame given condufling Body, by the 
fudden removal of Ae emftick. elefipical Preffure of the 
fiiperihdticed ekSrical Atmofphere of a given Prime-Con- 
-JuBor ; AS the- eteSrical Denfity, of the fuperinduced 
'eledrical Atmoiffceie of the Timnder-Gloud ; is more 
a>)t/kleraiie,thanthe elelirital IXenfity, o( <&» fuperinduced 
ele&iical Ailmolpltere of the given Prime-ConduBor.. 

§ 341. If the^;t!«» Body juffi-raentibned were of a' 
large, or even of a moderate (inftead of a veryfmall) fize;., 
then, the Ratio here-ftated would \x. fill more incret^ed. 
Becaufe, it is evident, that only 3. fmall Part of the 
Surface of a large Body, cart he &toa^y fi^iriiidttced 

by 
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by the eleSrical Atmofphere of a Prime-ConduBcr : 
whereas, the compafs f (as well as the Jlrength) of the 
elefirical Preffure, of a 'Thunder-Cloud's eleBrical Almof- 
-fbere, is immenfe. 

So that, the Jirengtb of an elearical returning Stroke 
will, m/uch kind of cafes, increafe even, in a greater Ratio, 
than the eleBrical Denjity, of the eleflrical Atmofphere 
fuperinduced. 

§ 34?. Now, we are not to imagine, that any Body, 
of any kind, or of any magnitude whatever, can become 
either aifolutely and compleally negative, or alfolutely 
and compleatly fofitive ; but, only negative or pojitive, in 
a comparative Degree. That is to fay, that a Body may 
contain left, or may contain more, than its natural (hare 
of Elefiricity : but that, no Body can, by any means we 
are acquainted with, be entirely emptied of its eledrical 
Fluid, or be entirely filled with Eleftricity. 

§ 343. Therefore, let ^ Part of the natural Jbare of 
Ele£lricity, of any given Body a (for example,) denote 
the Quantity of //at, ox the Qaantity oi minus EleSricity, 
that the faid ^ven Body a fliall be able to acquire, by 
being immerged, to any given Degree, into the given 
eleBrical jltmofphere of any given Prime-Conduaor. 

§ 344- 



*f- There is w/the fmalleft doubr, but that the fenfiblc Part of the i/earical 
Mmojphere of a Tkunder-Chud powerfully charged, does often extend JeveraL 
Miki : whereas, the fenfible Part of the tkEfrical AtmaJ^hirc of an tuHrifkd 
Primt-CorttluSor, extends only fomt feet. 
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§ 344- Then, if the given Body a be immerged into 
the eleSrical Atmofphere of any Thunder-Cloud, the 
eleBricol Denfity of which eleSrical Atmofphere is n Times 
as great as the eUBrkal Denfity of the eleSlrical Atmof- 
-phere of the above-mentioned given Prime-Conduaor ; 
it is evident, that the iluantity of plus, or the ^antity 
of minus, Eleftricity, that the given Body a would 
acquire, by being thus immerged into the eleBrical 
Atmofphere of the Thunder-Cloud, would be expreft by 
a Quantity at leafl as great, as j part of the natural 
{hare of Eleflricity of ^ieaX. given Body a. I fay, at 
leafi as great; becaufe, it cannot ever be kfs, but (from 
Principles perfeSly fimilar to thofe mentioned above f) 
it may be greater. 

That is to fay, that it would be expreft by a number 
at leafi n Times as great, as that, which would denote 
the Quantity of plus, or the Quantity of minus, Eleftri- 
-city, that the given Body a would acquire by being 
immerged into the eleBrical Atmofphere of the given 
Prime-Conduaor mentioned above (in § 343). 

§ 345. Now, fince the ftrength of any elcSrical 
returning Stroke in any given Body a, is proportional to 
the Quantity of plus, or to the Quantity of minus, Eleflrl- 
^ity, that the given Body a would ( by being immerged 
into any eleBrical Atmofphere) be able to acquire ; it moft 
R evidently 



+ Sec § 341. 
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. evidently follows, that any returning Slroie,Vf\iizh might 
be produced by an Exploiion taking place from the 
thunder-Cloud mentioned above (§ 344), uiuft be \at 
hajf\ n Times more confiderahle, than the returning Stroke 
which might, nnder^M/'/ar circumftances, be produced by 
an Explofion taking placfe from the^n;«a Prime-ConduBor 
juft-raentioned. 

§346. But, fince, <i!i\t eleSrical Denfity oi 'dae AeSax-? 
-cal Atmofphere of a Thunder-Cloudy is fo iriimenfe, 
when compared to the eleBrical Denfitj of the eleSrlcal 
Atmofphere of any Prime-ConduSor, charged by means 
of any eleftrical apparatus whatfoever ; and fince, 
a returning Stroke, when produced by ^e/udden Remo- 
-val of even the weak elaftick eleftrical Prejfure of the 
eleflrical Atmofphere of a charged Prime-ConduBor^ 
may be extremely firong, as we have feen above in 
PART X : it is mathematically evident, that, when a 
returning Stroke comes to be produced by the fudden 
Removal of the very firong elafiick eleflrical Prejfure of 
the electrical Atmofphere of a 'Thunder-Cloud powerfully 
charged ; the firerigth of fuch a, returning Stroke mull 
be moft enormous. 

5 347. Confequently,. there cannot be the fliadow- 
of a doubt, that, not orAyPerfons axi& Animals may be 
killed, but that particular Parts of Buildings may be 
very confiderably damaged, by fuch a powerful kind 
of eleftrical returning Stroke ; even were it to happen 
at a vafi Difiance from the Place where the Lightning 
falls.- 

And 



,, Google 



( <3> ) 

And it will be the more eafy to underftand, how fuch 
very powerful EffeBs may be produced by an eleftrical 
returning Stroke, if we recall to our remembrance 
what has been related, in the foregoing Pages, with 
regard to the force and pungency of the returning Stroke, 
and with regard to the exaB fimilaAy that there 
is, between the fenfation produced by the returning 
Stroke, and the fenfation produced by the (well-known, 
yet) tremendous Lejdenfhock. But, of thefe things, more 
will be faid hereafter. 



R a PART XIL 
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PART XII. 

SECTION 348. 

THE account I have given, in the foregoing Pages, 
of the Manner, in which particular Parti of 
Buildings may be damaged, and in which Per/ms and 
Animah may be deftroyed, by EffeSs refulting from 
elearical Explofions that take place even at a vaji 
Diftance, muft undoubtedly appear not a little lingular. 
But, it will appear ftill more fingular, that high metallick 
conduSling Rods, acutely pointed, will tend to fecure 
effeSually both Perfons and Buildings, againft the various 
Effefts of any returning Stroke whatever. 

§ 349. It will be proper to begin by fliewing in what 
Manner, high and pointed condu&ing Rods tend to 
prevent accidents, that might refult from thofe natural 
eleSrical Caufes with which the World is aheady acquainted. 
I fliall then proceed to evince the univer/al utility and 
incomparable advantage of fuch high and pointed Con- 
-dufiors. 

But, in order to do any of thefe things, it will be 
neceffary, frji to examine the Manner, in which, Con- 
-dudors, of different Terminations, afl upon the eleSrical 

Fluid 
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Fluid contained in any eleiftiical Atmofphere fuperin- 
duced. 

§ 350. It is a vulgar Error ( wliicli fome Perfons have 
induilrioufly endeavoured to confirm), tliat prominent 
metalUck Points ATTRACr the Matter of Lightning, 
and that rounded Ends, Knohs, and Balls do not. But, 
I hope I (hall he able prefently to prove, that there is 
not a fliadow of foundation for this opinion relative to 
Points. 

§ 351. We muft here diftinguilh two cafes; namely, 
I/?. The AttraSlon of the eleSrical Matter from a 

Thunder-Cloudjto different kinds of metallick Condufiors. 
And indly. The Attraftion of the Body of the 

charged Cloud itfelf, towards fuch ConduSors refpec- 

-tively. 

§ 352. With regard to the jf^ of thefe cafes ; viz. 
the AttraBion of the eleSlrical Matter from the Clouds 
to metallick ConduSors, I think it will not be difficult 
to fliew, that, neither Points, nor rounded Ends, have 
(properly fpeaking) anyya^A kind of AttraBion Vit ^. 

§ 353. 'X:\it apparent AttraBiohx!a3.X.^cxz\s^raprominent 
ConduBors a.cutely pointed, proceeds only from thefmall 
Degree of Refijiance that Conduftors with fuch Termi- 
-nations, oppofe to the Entrance or to the Exit, of the 
eleftrical Fluid ; as I Ihall fully explain, in the following 
Pages. 

§ 354. For when a Thunder-Cloud approaches towards 
the Earth, its eUBrical Atmofphere preffes upon all the 

Bodies 
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Bodies that lie within a great Diftance from It ; and it ' 
preffes the moft ftrongly upon thofe Bodies, that are 
the neareft to it : the Denjiiy of the Eleftricity, of elec- 
-trical Atmoipheres, being (as I have above moft fufly 
demonftrsted) in the inverfe Rath of the /(juare of the 
Diflance. 

5 355. Now, if thole elevated Bodies, placed upon 
the Surlace of the Earth, either be, in their nature, bad 
ConduBors of EleSricity ; or good Conduflors, with 
[iich T'erminations as tend ftrongly to refifl the Entrance .of 
the eleSrical Fluid, fuch as Balls or rounded Ends : then, 
the weak Preffure, of the Skirts of the Cloud's eleSrical 
Atmofphere, will not l>e able to force any fenfible 
Portion of deflrical Fluid, into, .or through, fuch Con- 
-du£tors. 

§ 356. Whereas, if any of thc^e Bodies, placed upon 
the Surface of the Earth, be a good -ConduSior of Elec- 
-tricity, terminated at its upper Extremity, in a prominent 
and acute metallick Point : theri, the fmalleft Preffure, of 
the Cloud's eleSrical Atmofphere, will be able to caufe 
fame EleSricity to pafs through fuch a Conduftor ; the 
Extremity of .which, does not tend to refifl (either by its 
lliape, or by the fubflance of which it is made,) the free 
Entrance qf the eleSrical Pluld. 

§ 357. J have above f fiilly explained the reafons 
vAyy prominent metallick Points, connefled with a con- 

-dufling 

+ § 42. § « al'i § 44>. 
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-Juaing Body eleiftrified in minut, oppofe but a very 
feeble Refijiance to the Entrance of the ekarical Fluid 
inta the condufting Body to which thofe Points are 
properly conneSed. I "have fully explained f alfo the 
Feafons why prominent metaliick Points^ conncfted with a 
conducing Body electrified in plus, oppofe but a very 
feeble Rejijiance to the Exit of the eleftrical Fluid from. 
the conducing Body to which they are properly connected. 

§ .358. Now,. I have fliewn above (§ 72), that every a a.-^ \5 /J^ 
conduSing Body, which is placed within'the fenfible Part 
of any eleSrical Atmofphere (whether that Atmofphere^ 
be charged in plus or in minus), will neceflarily tend to 
become charged, at its End (or Side) which is the nearefl 
to the charged Body producing that Atmofphere, with an 
Elearicity contrary to that of the eleftrical Atmofphere. 
in which it is immergedi 

§ 359r Therefore, if an elevated ConduBor be placed 
upon the Surface of the Earth; and if it be within the 
fenfible Part of a pofitive Thunder-Cloud's ekarical 
Atmofphere (which it muft neceflarily be, long before it can 
come within tlie/?«i5<K^ £)//?««c« of that Cloud) ; then is 
is evident, that the upper Extremity of fuch a Conduaor. 
will (according to the Law laid down above § 358) become 
negative^ 

I 360.. 
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§ 360. Confequently, li ihi upper Extremity of this 
Conduftor, be armed with a prominent acute metallick 
Point ; that Point, by being fixed to a negative Body will 
(according to the Rule alluded-to above § 357) oppofe 
but a \ery feeble Refi/lance to the Entrance of the Eleftricity 
of the Cloud's eleftrical Atmofphere fuperinduced. 

§ 361. In like manner, if the Cloud's eleSrical 
Atmofphere be negative ; the upper Extremity of the 
elevated Conduftor will become pojitive; and ihe pra- 
-minent acute metallick Point, in which it is terminated, 
will oppofe but a vtty feeble Rejifiance, to the Exit of the 
Elefiricity oftheRod,andtothe£x>VoftheElearicityofthe 
common flock to which the Rod is properly conneded. 

§ 362. Now, in order the more clearly to explain 
in what manner, a metallick conduSing Rod aifts upon 
the eleBrical Fluid that is contained in the eleftrical 
Atmofphere which is fuperinduced upon the upper Extre- 
-mity of fuch a Rod ; it is neceflary to premife, that a 
metallick Rod is a ConduBor of the eleftrical Fluid, fome- 
-what in the fame manner, as an hollow Pipe is a 
ConduBor of Water; tho' differing in the following re- 
-fpefls, 

§ 363. When Water runs through a Tube, it pafles 
through its cavity. Whereas, it is the nature of the 

eleBrical 
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ekBncal Fluid to pafs through the very Afjuhjlance of a 
metallkk CmcluSor. 

In this refpeft, EleBricity refembles Heat, which paiTcj 
alfo through ihe fubjlaitce of Metals. 

§ 364. Again, when Water runs into an hollo'ii' Pipe, 
it is obliged to pafs through the inhole length of the Tube, 
before any of the Fluid can run out at the remote End. 
Whereas, whenever any of the eleSirical Fluid is made 
to enter at one End of a metallick Rod, it will tend, at 
liie/ame injlant, to force an equal family of Eleftricity, 
out at the remote End of that Rod ; and vice i-erfa : 
the Rod containing, at all Times, a certain Quantity of 
elefliical Fluid, which (by any Motion given to it, at 
ohe End of the Rod) will be all put in motion, fenfibly 
at xkefame Time ; as is moft judicioufly explained by 
Dr. Franklin, in his anfwer -f-f to J. A. Efj. of New 
Tori. 

§ 365. In order to underfland diftinftly, by means 
of a comparifon, the manner in which the eleSirical Fluid 
iSa ; let us fuppofe a Tube open at both Ends, and 
containing its natural Quantity of common Air. Now, 
it is evident, if any Air be forced in [ or be forced oui\ at 
e/V&rEnd of the Tube; that then, an fj'aa/ Quantity of 
S Air 



4- When I here make ufe of the Word fuhfiance, I would be always 
unaerflood to fpeak of tiiepb^cal Pores of Bodies, in cdntradiftlDdion to the 
mechanical Tores. 

■f-f- Sec the Page 290 of Dr. Prolan's Philofophical Papers. 
514 
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ySr will run out [ or will run in ] at the other End; 
fenfibly at the fame Time. 

Juft fo, will the elelirical Fluid run out [or run in] at 
the End of a metallick condufling Rod which commu- 
-nicates with the common ftock ; whenever any eleSrical 
Fluid be forced in [or be forced o»/] at the other End of 
the Rod. 

§ 366. Now, the manner, in which, a metaUicl Rod, 
properly connefted with the Earth, and terminated at it& 
upper Extremity in a prominent acute metallick Pointy 
tends gradually and peaceably to convey to the Earth, the 
Matter of Lightning from any Thunder-Clouds eleBrical 
Atmofphere in which it is immerged ; bears vmx^ Jtmili* 
-tude to the manner, in which, an hollow Pipe, that ia 
open at its upper Extremity as well as at its .Imver 
End, does tend gradually and peaceably to convey to the 
Earth, any rain-Water that might gradually fhim towards, 
the Orifice at the upper Extremity of fuch a Watei 
Pipe. 

§ 367. And no Perfon can be confidered as having a 
juft and true idea, of the Manner in '<K\i.Av pointed Con- 
-duBors aft, who looks upon a pointed conduBing Rod in 
any other light, than as an HOLLOW PIPE that 
permits the elefirical Fluid to enter, with facility, into its 
|/io/H?e/]. UPPER END, as faft as any fuch eleSrical 
Fluid is able gradually to flow towards it. 

This aftion mny be negative, as weil as pojitive. 

§ 368. It is moil evident, that it is for the two fol- 
-lowing fimple reafons, that a wide holiorw Water-Pipe is able 

gradually, 
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gradually and peaceably to difcharge any rain-Water, 
that might ^iKB towards its »/>/>«>• Extremity. 

I/?. Becaufe, the Fluid is able to enter, into the 
Orifice at the upper End of the Pipe, iiihh facility. 

And 2ndly. Becaufe, the Fluid (after having entered) 
is able to run out at the lower End of the hollow Pipe, 
mfaji as it did run in at its upper Extremity. 

§ 369. Now, for thefe two very fame fimple reafons, 
it is, that an high and pointed tnetallick conduBing Rod, 
properly conneBed with the Earth, is able gradually and 
peaceably (which is commonly cajled, in eleftrical phrafe- 
-ology, ftlently) to difcharge any eleBrical Fluid, that 
might be conveyed to its upper Extremity, by the fuper- 
-induced eleBrical Atmofphere, of a Thunder-Cloud, or of 
any other charged Body whatever. 

\Ji. Becaufe, the ekarical Fluid, for reafons fulfy 
explained + above, is able to enter, with facility, into 
the upper End of the Rod, which, by being very promi- 
-nent and pointed, can oppofe but a ■vety feeble Rejlftance to 
the Entrance of the Eleftncity, of \he eleBrical Atmofphere 
fuperinduced. 

And 2ndly. Becaufe, the eleftrical Fluid (after having 

entered) is able to run out at the lower End of the metal- 

-lick conduSing Rod, asfafl as it did run in at its upper 

S 2 Extremity : 

+ § 4^. § 43 and § 44 i alf" § 35. 5 358, § 359 and § 360.' 

N, B. If the Cloud's eU£lrkai Atmofpbfre be fuppofed to be negative 
(inftead of fojitive) ; then, ?ifimilar proof will be made out, by making ufe 
of what was laid, in § 34 § 35 and § 36 ; atfo in § 357, § 358 and 
5 36#, 
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Extremity : the lower End of the metalliok Ro<?, being 
(as was juft fuppofed) properly conmBed with the common 
Aock. 

§ 370. Now, if it would (as every Man of common 
fenie will allow) be abfurd to fay, that the hollow Water 
Pipe^ open at its upper End^ aitraBs,folicUs or invites the 
Rain, from the Clouds ; becaufe, this hollow Pipe is able 
to carry off freely as much of the Rain-Water, as might 
flow fucceffively towards its upper Extremity : no lefs 
. abfurd would it be to fay, that a metallick conduBing Rod 
■M*^ placed upon the Surface of Earth, and terminated at its 
upper End in a prominent acute metallick Pointy does 
invite, folicit or attraSt the eleBrical Fire, or Matter of 
Lightning, from the Clouds ; becaufe, this pointed Con- 
-duBor is (in hke minner) able to carry off freely as much 
of the eleBrical Fluid, from the Cloud's eleftrical At- 
-mofphere fuperinduced, as might flow fuceffively towards 
its upper Extremity. 

§ 371. I well know, that Dr. Franllin and feveral 
other learned Eleftricians have made ufe of the ExpreJJion, 
of a Point ATTRACTING the eleBrical Fluid ; in order, 
to cxprefs by a.fmgle Word, a known EffeB ; but without 
afferting, that the filent Difcharge through a Point- was 
•can fed by any particular Virtue of AttraBion. 

Tuft fo. Dr. Majkelyne or Mr. de la Lande might very 
well fay, that the SUN RISES: but, no Man could' be 
/enftlefs enough to imagine, that, thofe great Aftrpnomers- 
■were really of opinion, that the Sun does aBually rife^ 

■wKen. 
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■when the diurnal Revolution of the Earth makes it appear 
to do fo. 

372. I do »o/ however abfolutely objea to any Perfon's 
ufing, for Jlxrtnefs fake, the Expreffion of a Point 
ATTRACTING the eUarical Fluid : tho' I Ihould 
myfelf rather wifti to make ufe always of fome lefs ambi- 
-gmus Expreffion. Therefore, what I have here faid, relative 
to there being tio real AitraEiion in metallick Points, mud 
be underftood to refer to the fyftems only of tbofe Men, . 
who moft inconfiderately aflert,, that prominent, Jharp 
vietallict Points, placed upon the Surface of the Earth, 
do,- in reality and in fa3, invite, folicit and attraB the 
Matter of Lightning from the Clouds ; and who, in 
confequence of this fahe and moft abfurd Hypothefis, 
very unphilofopbically and ignorantly conclude, that 
elevated ConduBors, with acute metallick Points, are 
dangerous to the Buildings upon which they are ere<£led. 

§ 373. Now, in order clearly to, explain the great 
and ejfential difference that there is, between a metallick 
conduSing Rod terminated at its upper Extremity in a 
Ball or rounded End, and a ConduSor terminated at its 
upper Extremity in a prominent acute Point (fuppofing 
both Condufiors to be properly.. conneBed with the 
common fiocH) ; it is neceflary to conflder what confc- 
-quences muft 'follow, from the Principles that have beea 
laid down in the foregoing Pages. 

§ 374. We have feen above (§ 358 and § 359), if a 
Thunder-Cloud \x pofilive ; that, the upper Extremity of 

asy 
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any conducing Rod, which is \yithin the fenfible Part 
of the Thunder-Cloud's deSirical Atmofphere, will be 
negative. 

§ 375- W^ have alfo feen above f, if a negative 
Body (fuch as a conducing Rod, properly connefted with 
the Earth, and immerged in the eleftrical Atmofphere 
of a pofitive Thunder-Cloud) be terminated in a ^all or 
rounded End ; that, a great Degree of Eejijlance will be 
oppofed to the Entrance of the eleftrical Fluid. 

§ 376. Confequently, a met.iUick conduSing Rod 
terminated, at its upper Extremity, in a Ball or rounded 
End, will not be able (except in a very /mall Degree,) to 
&.i*^T^Q peaceably^ gradually zni Jtlently into the JEarth, 
any of the eleSrical Fluid contained in the eleBrkal •j-^ 
j4tmofphere fuperinduced. 

§ 377. Therefore, if the eleSlrical i^/»/i/ contained ia 
the eleflrical Atmofphere of an approaching Thunder 
Cloud, be preventedi by the Ball or rounded End, kosi 
difcharging itfelf gradually and filently into the Earth, 
through the conducing Rod fo terminated ; it is evident, 
that, that eleBrical Fluid wifi be forced to accumulate. 
That is to lay, that it will ( as tlie Cloud approaches) 

increafe 



+ § 39» § 40 ^^^ § 4' ; ^"o § 45 ^'^ § ^^* 

+ + If the CloudS('frfrr(Vtf/^/«flj^i'frfbe fuppofed tobe«*ga/iW (inftead 
of popivf) i then, a/tmitar proof will be made out, by making ufe of what 
was faid, i^ § ^lir^ in the beginnijig of § 36jf, in § 31, § 32 and § 33 ; 
alfo in I 37 and §38. 
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increafe in denfity, in the ekftrieal Atmofpho'e whidi 
is fuperinduced upon the rounded End of the Cooduc- 



§ 378. Now, it is evident, ihn ^e greater the Ball 
or rounded End is, by which the condufting Rod is 
terminated at its upper Extremity ; the greater will the 
Refijiance be, which is oppofed, at the upper Extremity 
of the ConduSor, to the Entrance of the fuperinduced 
eieflrical Fluid. 

5 379. The greater the Refijiance is, which is oppofed, 
at the upper Extremity of the conducing Rod, to the 
Entrance of the fuperinduced eleSrical Fluid ; the 
fmaller will the ^antity of that Fluid be, that can 
gradually and filently difcharge itfelf, into the Earth, 
through the Rod, from the Thunder-Cloud's eleSlrical 
Atmcfphere fuperinduced. 

§ 380. tW. fmaller the Quantity of eleBricql Fluid \i, 
that can be filently and gradually diicharged, from the 
fuperinduced eleSrical Atmofphere, in a given Time ; 
the greater will the Denfity of the eleSrical Fluid be, 
that does remain behind in the faid ekarical Atmoljshere 
wliich \% fuperinduced upon the upper End of the metallick 
conduSlng Rod. 

§ 381. hiA <^e greater the Denfity of the EleBricity 
is, which is contained in the Thunder-Cloud's eleSrical 
Atmofphere fuperinduced', the greater will the danger be, 
of that ele&ical Atmofphere fuperinduced becoming, to 

any 
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any givefiV)iCt&nce,a /luUen ConduSlor of the ekSrical 
Charge of the Cloud itfelf ; according to the Principles 
laid down above (§28 and § 29). 

Confequcntly, the greater alfo will the Dijlance be, at 
which, fuch an Effcft will be abb to take place. 

§ 3?2. The real and true EffeS, therefore, of a 
Ball or rounded End, placed at the upper Extremity of 
a metallick condufting Rod, is, to prevent (for rcafons 
already fully explained) the ekBricai Fluid, contained 
in the eleElrical Atmoffhere -which is Jiiperinduced upon 
that upper End of the ConduBor, from difcharging itfelf 
gradually, peaceably and in fiience, through the Rod, into 
the Earth. 

That is to fay, that the Effea, of the Ball or rounded 
End placed at the upper Extremity of the metallick 
Conduflor, is, to prevent the eleSrical Atmoffhere fuper- 
-induced from difcharging its eleBrical Fire, or Matter of 
Lightning, into the Earth, UNTIL that fuperinduced 
eleBrital Fire becomes, by the approach of the Thunder 
Cloud, conCderably more denfe, confiderably more frnt)- 
-erful and more dangerous, and capable of producing (in 
the manner ftated above, in 5 29 ) a violent main Explo^ 
-fion. 

\ § 383. So that, a Ball, or i-ccj round kind of Body, 
will, by being placed upon the upper Extremity of a 
metallick condufting Rod, neceffarily tend, in a very 
conftderahle Degree, to prevent ias principal %<xA Effefts 

of 
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of that Conduftor of Elearicity ; and will, confequentlyi 
tend alfo, in a very cmjiderahU Degree, to dejlroy that ad- 
-mirablefecurity, which, as I fliall fully demonftrate here- 
-after, would conftantly be effeSually derived from that 
conduBing Rod, if (at the Time that its lonver End 
was properly cmneBed with the Earth ) its upper Extre- 
■mity were to be terminated in a very prominent and 
acute msxaWKkPoint. 



PART XIII. 
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PART xni. 



SECTION 384. 

HAVING fully explained, in the foregoing (-I-) 
Pages, HOW metallick conduB'mg Rods, with 
clifferent termitiatiom, aft upon the eUBrical Fluid, that is 
contained in the ekBrkal Atmofpbere which isjuperin- 
-duced upon the upper Extremity of fuch Rods rtfpehmely: 
and haying likewife explained (ff) what the REASON is, 
for which, conduBing Rods, with fuch reffeBive termina- 
-tions, do aS in the particular Ways above-fpecified : I 
fhall now proceed to explain luhat the MANNER is, in 
which, high metnltici tonduBing Rods, acutely pointed, 
and properly ereSed, will tend Xofecure both Perfons and 
Buildings, againft All accidents whatever that could refult 
from Lightning ; and alfo to fhew, WHY ConduBors, 
terminated in Balls or rounded Ends, do not tend to give, 
by any means, the faxae admirable Degree oi fecurity, 
againft any of the various fatal Effefts which may refult 
irom natural Eleflricity. 

§ 385- 



(+) In PART XIL 
(f f) From 5 30 to § 49 i and alfo in^P ART XII. 
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5 385' there ure three ways, in wliich Damage nay 
H»e done by Lightnii^ ; namely,, 

Firft, by, the Matter o£ Lightning (inai^its defcent 
from aThunder-Cloud to the Earth), palling immediately 
through a Body, or immediately over its Surface. 

fbis is called the main Stroke ; and it may be. negative, . 
as well as pofttive. 

The main Stroke mucy, either be direB, that is, it may- 
proceed immediately from Hae main Cloud Itfelf; or \t 
may be tranfmilted, tiiat is to fay, it may be conveyed' 
to the Earth, through one, or more intermediate, or 
fecondary Clouds; as will. be. fully explained hereafter.. 

§ 386. Secondly,. Damage may be done by Lights 
-ning; by fome Part, of the elearical Fire, which pafTes 
through a Conduftor, fuddenly entering into a Body 
(placed in. the Vicinity of fuch elearical Circuit), and 
injlantly pajjing out again ; as is admirably explained by. 
Ds-Priejiley, in that moft> excellent Paper which is pub- 
-liflied in the Sixtieth Volume (f) of the Philofophical' 
tranfaSions, where he fays; that, " this Effeft is fimilar. 
" to a partial Gircuit, in which. Part of the cleSrio Matter, . 
" that forms the Charge in. an Explofion,. goes one way,., 
" whllft the reft of the Charge goes another:, the only 
" differenceis, that this detached Part of the Charge leaves. 
"^ the common Track, and returns to it again in the 
"^ very fame Place," 

T z -This, 



C+) See Pagej92 Wyif. 
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tbisis called the lateral Explofion ; and it muft, in its 
very nature, be always both fofitive <ind negative,^ fenfibly** 
at the fame inftant. But, any uneleBrified conduSing 
Body, that receives a lateral Exfhfion, may (if infulated) 
remain, after fuch Explojwn, either eleSrified in plus, 
eleSrified in minus, or not eleBrified at all; according to 
the pofition of the infulated Body, and according to the 
particular circumftances attending the lateral Explofion. 

% 387. And Thirdly, Damage may be done by 
Lightning ; by ^tfitdden violent Return, of that Fart of 
the natural fliare of EleSricity [of any conduSing Body, 
or of any combination of conduSing Bodies], which had been 
gradually expelled (from fuch Body or Bodies refpeSivety), 
by the fuperinduced elallick eledrical Prejfure of • a 
Thunder-Cloud's eleftrical Atmofphere. 

This I call the returning Stroke; and it may be nega- 
-tive, as well as pofttive. 

§ 388. The Manner, in which I conceive, that a 
metallick conduBing Rod, properly conneSed with the 
Earth, and terminated at its upper Extremity in a , 
prominent and acute metallick Point, tends to fecure that 
Part of the Edifice, upon which it is erefted, againft 
any direB main Stroke of Explofion ; is as follows. 

§ 389. We have feen above (§ 369), that an high 
and pointed metallick conduBing Rod, properly conneBed 
with the Earth, will be able gradually, peaceably, and 
filently to difcharge any EleBricity, that might be 
conveyed to its upper Extremity, by the fuperinduced 
eleBrical Atmofphere of a Thunder-Cloud. 

That , 
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That, is to fey, that an high and pointed ConduBor 
will jilmtly difcharge into the Earth, the EleStricity; of 
that Part of the charged Atmofphere, into which, its 
upper Eirtremity is /art/cK/ar^ immerged ; and muft, of 
courfe, leave that Part of the eleftrical Atmofphere, 
deprived of EleBricitj.- 

§ 390. We have alfo feen above (in § 28 and § 29), 
that, it is the EleBricity, contained in an eleftrical 
Atmofphere, which caufes that eleSrical Atmofphere to 
become a.fudden ConduBor of the eleStrical Charge, to a 
^iven Dijlance from the charged Body producing that 
eleSrical Atmofphere. 

That is to fay, in other words, xtnzX the flriling Dif- 
-tance of any Thunder-Cloud, is always produced by the 
EleBricity, which is contained in the eteSrical Atmofphere 
of that Thunder-Cloud. 

§ 391. Now, . 

I/?. Since, the Exigence of an EffeB, which could 
never be produced but by the immediate Operation of ct 
given Caufe, muft always, of neceffity, he prevented front 
taking piace,hy the Removal of fuch given Caufe: 

idly. Since, theflriking Difiance of any Thunder-Cloud,., 
is (as was faid above § 390) always produced, by the- 
Electricity, which is contained in the eleBrical Atmofphere 
of that Thunder-Cloud : 

And 'irdly. Since, an elevated and acutely pointed 
ConduBor, properly ereSed, does (as I have (hewn above, 
§ 389) difcharge, into the Earth, the EleBricity, of 
that Part of an eleQrical Atmofphere, into which, it is 
particularly immerged : 
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It evidently follows, that,, an; elevated and acutely 
pointed conduBing Rod cannot ever (under fuch circum- 
-ftances) fc ro»W<>» rfe STRIKING DISTANCE of the 
Thunder-Cloud, which produces ^e eleBrical Atmof^ 
-phere, that is thus fuperinduced upon the upper Extre- 
-mily of fuch an high and pointed ConduBor. 

§ 392. But it is' evident, that this would not be the: 
cafe, if the upper Extremity of the conducing Rod^ 
were to be terminated (not in a prominent acute Pointy 
but,) in a Ball or rounded End; particularly, if the Degree: 
of Prominency of the upper Extremity of the ConducT 
rtor, were to be but fmalL 

§ 393. For, we have feen above (§ 376), that a Ball 
«r rounded End does not tend (except in a -very, fmall 
Degree) to difcharge peaceably, gradually and filentty. 
into the Earth, any of the EleBricity contained in the^ 
eleBrical Atmofphere fuperinduced.. 

% 394. Confequently, it mufi plainly appear, from; 
riie important Principles laid down above (in \ 390), that,, 
a Ball or rounded Endi placed at the upper Extremity of 
a metallick ConduQor, will not- be able to decreafe, in 
any fenfible Degree, the Jlriking Difianee of a Thunder 
Cloud: fince,. every Jlriking Difianee (that can exift,. 
between any charged Body producing an ele&rical At- 
-mofphere, and any conduSing; Body therein immerged) 
can oe produced, only by the conduBing Power, of' 

the 
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the eleBrical Fluid it/elf contained in the eleBrical 
Atmofphere that is fuperinduced upon the ConduSor, 

§ 395. That is to fay, in other words, that a 5a// or 
rounded End will not tend [in the admirable manner 
that a prominent acute metallici Point does] to fecure that 
Part of a Building upon which it is eredted, againft any 
direll main Stroke of Exphjion from a Thunder-Cloud. 



PART XIV. 
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ART XIV. 
SECTION 396. 



1 Apprehend, that the Manner, in which an elevated 
and acutely fainted conduftmg Rod (properly erefled) 
tends to fecure a Buildii^, againft any direB main Stroke 
nf Explofan, is, in general, Tiat which I have already fo 
fully ftated in SECTIOiST 391 : but, an high and pointed 
ConduSor will tend to produce, that moft falutaiy Efieft, 
alfo in the following [not very unfimilar] manner ; 
' namely, 

, By difchargii^ the Eledricity, not only of that 
Part, of a Thunder-Cloud's eleSrical Attnofphere, into 
which, it is particularly immerged; but likewile the Elec- 
-tricity of other Parts fuccemvely, of fuch eledrical At- 
-mofphere. 

§ 397, We have feen above (§ 389), that an high and 
pointed metallick. Conduflor will, by the operation of a 
filent Difcharge, leave that Part of the eleSrical Atmo- 
-fphcre, into which, it is particularly immerged, deprived 
of EleBricity, 

The confequence of which muft be, that the EleBricity 
of t^K other Parts of this elaftick eleflirical Atmofphere, 
will fuccejjively flow towards that Part ai this • Atmo- 
-fphere : in order, to fupply the place of the Eleftricity, 

that 
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that had been fo difcharged. Whick Plux of EleBricity 
■will, of neceffity, caufe the EUSlridty of the eleSrical 
Atmoiphere, to become gradually more rarefied throughout. 

§ 398. Now, in order to illuftrate the Manner, ia 
which, the eleftrical Fluid is here decreafed in denfity; 
let us. fuppofe (for example) that, a Part of the condenfed 
Ait in a cbndenfing Receiver, were to be permitted to 
run out, through any hole, made in the fide of the Re- 
-ceiver. 

The confequence of this would be, that the Remainder 
of the condenfed Air, would flam to fupply the place of 
that Air, which had thus been fuflered to depart ; where- 
-by the Air, in the Receiver, would become gradually 
more rarefied throughout. 

§ 399. But, the two following Differences between 
the refpefiive tendencies of thefe two Fluids (viz. Air 
and EleBricity), to an atmofpherical Equilibrium, deferveS 
particular notice ; namely, ' 

I ft. That, the condenfed Air in a [confined] Receiver 
tends to be throughout, fenfibly of the fame Denfity. 

Whereas, the eleBrical Fluid, contained in an eledrical 

Atmofphere, tends always to be, with refpeS to Denfity, 

in the inverfe Ratio of the fjuare \ of the Diflance fiom 

U the 



-^ This is fuppofing (what is* in reality, the cafe, in an eleBrical JttKO* 
■Shere of a fmall extent), that, the Denjity of the Airy in the eleBrical Atma- 
'^phere, is fenfiily of She fiune Denfity, throughout^ For, I am well aware 
of the variations that muft neccflarily arife, in the general Law above'tnen- 
-tioncd, from the Air [conftitutiog the eleStrtcal Atmofphere'] decreafing in 
De^, in the upper Parts of the elettrical Atmofphere i in the Cafe, when 
liich eleilrkal Atmqf^ere Is of a v(^ extent. 
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tlie chaiged Body which produces fuch elearlcal Atmo- 
-iphfire ; as I iave moft fully demonftrated aljove. 

§ 400. And 2tiJlj/. that, when any of the .tiir, in at 
condenfing Receiver, is fuffered to nm out, on any fide ? 
the Remaiader of the Air, in the Receiver, wiU _/<«« 
ttlmojl itijlatitlj, to fupply its place. 

Whereas, when any ehBrlcal Fluid, fiom any Part of 
an eleflrical Atmofphere, is difcharged into the Earth j 
the Remainder of the eUBrieal Fluid, therein contained, 
will flow, only gradually, to fupply its Place, Becaufe„ 
an eleBriuil Atmofphere muft, in its nature, always be, to 
a given Degree, a nm-conduBdr <ii Eleflricity. For, if 
it were not (even, when there is much Moifrure in thet 
'Air) ; it i& evident, that the charged Body, producing, 
fuch eledrical Atmofphere, could not, for a moment, re- 
-tttin its Charge. Or, to ipeak more properly, aa lind of 
Body, immerged in an Atmo^here, that was not, in a 
£iv>n Degree, a /mt'OUiduiior of Eleflricity ; amid receive- 
any Charge' at alL 

§ 401, Now, if the Danfay of the EleSiricity of any 
eleflrical Afmelphete be decreafedy in the manner men- 
-tioned above (§397); it is evident, fiiom what has been; 
laid down in the foregoing f Pagev that, ihs. flrilirig DiJ~ 
-tance, of the chaiged Body producing that eleSrical At- 
-mofphere, muft aBb become lefs conftderable. 

I 402. That 
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§ 4Qi. That is to lay, that (in the cafe before us),, the 
action cf Jiknt Difebarge, through a prominent, acute 
metallick Point, piopetly connefted with the Common 
Stock, will decreafe thf Jlriking Dijlance, of the Thun- 
-der-CIoud, which produces the ele&ical Atmoiphere 
fuptrinduced. 

§ 403. In Older £yiy to expkln the prodigious I^if- 
-Jerence that there is, in this lafl-mentioned refpefi, be- 
-tween the refpeflive ASions of Balk, and of acute pro- 
-rmnent Points |j)ropetly conne&ed with the Common 
Stockjlj. let US: iuppofe a . Thundet-Cloud A, to move 
over the Surface EHIC of the Earth, along any Liae" (forRg-i?. 
examjJe) ALND. 

Let 11$. fuppole, that thera be, upon any Building B, 
a metaHidbi coadujAing Rod C. [properly. cooneiSed with 
the Common-Stock, , and] terminated at its upper Extte- 
-mity, in a Ball or rounded End. 

And let lis fuppofe, that the JD^fl««, to which, the 
ehSxici^ Fluid, ai. the eledtical. Atmofpheie of the 
Thund»r»C3oud A, wilt be able fuddenly to cmduB the 
given Charge of EleSricity of that Cloud, be equal to the 
given Line AG. That is to fay, let the given Line AG 
reptefe&t the Jlltihing D'tfianm d the eledrified Cloud A, 
upon the- given rounded Termination of, the above-meiv- 
'tioned jCondufisr C. 

S 4P4, Then, it is evident, from what was faid abovef , 

th»t the Ar// or rounded End of the ConduSor C, will 

U 2 not 

f § 393. 
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tiol tend [during ttie Time that the Thunder-CIouff 
moves along the Line ALND] to decreafe, in any very 
fenfible Degree, the Denfitj of the Eleftricity, of the: 
eleftrical Atmofphere fuperinduced. 

§ 405. Now, llnce, it is upon the Denjity vf the Eleo- 
-tricity contained in any eleflrical Atmofphere, that the- 
Jlriking Dijlance, of the charged' Body which produces; 
that eliarical Atmofphere, does depend; sa we have- 
feen + above : it evidently fbllows, that, in the cafe bc- 
-fere us, the Ball or rounded EhJ\t'A\ not tend todeerea/e,, 
in any very fenfible Degree, the firikihg Bijiame of the 
charged Cloud. 

That is to fay, in, other words, that, the different: 
Jhikmg Dijlances, AG, LM, NO, DF, &c. of the Cloud' 
A, taken at different Inftants of Time, during the Paffdge: 
of that Cloud, will be nearly ejual to each other. 

5 406. Therefore the Line GMOF, &c. which repre- 
-fents the Limit of the Jlriking Dijlonce of the Thunder- 
Cloud, will be nearly parallel to the Line ALND, dfc^- 
-icribed by the Cloud itfelf.' 

I 407. Cbnfequentljr, fllouM this Cloudj in- its deftent: 
tdwards- the Earth, pafs within the given Dijlonce AG,, 
(orLM, or NO,, or DF, &c.) of the Building B: then*, 
either the metal Ball at the upper End of the Conduflor. 
C, of the Building B it/elf npoa which it is ereSed; will 

neceilarily 
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ncceflarily be Jlruc% by- the Lightning ftom' the ClbuJ y 
as foon as that charged' Cloud approaches near the Zenith: 
of that Building. Becaufe, that Building will be •oiitbin 
the Line GMOF, &c. which reprefents the Limit of tht- 
Jtriking Dijlance oi that. Cloud.. 

§ 408. Now, in order, to maice the Difference 
between the refpeSive affions of Points and Balls, in. the 
cafe before us; the better underftood ; let us fuppofe a 
Thunder-Cloud a [.eq/tal and fimilar to the Thunder 
Cloud A mentioned above, in §4.0'3>- and ej^BaZ/f charged Fig. i*} 
with defame kind of Eleflricity], to move with the 
fame Velocity as the above-mentioned Cloud A, along 
any Line a I n d, over the Surface ehk of the 
Earth; and at \iisfime /><^«»fe from it, as in the former. 
cafe.. 

§ 409. Let us- fiij^fe alfo, that a Building.^ [fmi— 
-larly fituated to the Building B above mentioned,] be. 
{ecured, by a very elevated and acutely pointed Con- 
-duSor c, properfy conneSed with the CommonrStock.. 

§ 410. It. is fvident, from our Hypothefis mentioned' 
above, in § 408 ; that the Line ag (in Figure 18) which isi 
eijual to the Line AG (in Figure 17;) will reprefent what 
tide firiking Dijlance of the Cloud, is, before the Denjity. 
of the ZleSricity, of the Cloud's elearical Atmo^here,. 
come* to be anywife affeSed, by the aflion of the pointed. 
ConduSor c, that is thus erefted upon the Building h. 
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§ 4'tf- • Nqw, if CO, be the I)ift»nce from die Cloud, 
at whiqh, the fromirtent acute Point c, will Jjp ablt tg 
begm, fdentlj tq carry o^, any fenfible Part qf. the Si?«:» 
-tricity, of the Cbud's elefliical Atmofphere ; thc;n,, it.is 
evident, that the Charge of. Eh^ricity, in th^ Ciou4's 
eleSrical Atmofphere, will be continually decreafmg, 
during the Time, that the Cloud, by moving along its 
Fath ad, approaches gradually nearer to the prominerU 
acute 'Point, of the meullick Conduflor c. 

§ 412. It is moieoyer evident, that the «ra;-«r the 
eleSrified Cloud a, corner t6 the Conduapr c; the 
ftronger wiU be, the fient Di/charge, through the Point, 
from that Cloud's eUBrical Atmofphere : fince, thefuper- 
-induced elaSick eledrical preffitce of an eleSrical Atmof- 
-phere, is (as I have fully demdnftrated above,) in the 
inverfe Ratio of the fquare of the Dijlance. 

§ 413. And the ftroijger, tlfe/Zm/Zyji^itfr^e, through 
the Point, is ; the more the elelirical Charge, in tpe 
Cloud's eleSrical Atmofphere, will (thereby) be diminifbej; 
in a given Time, 

§ 414. Therefore, the Line, that will be defcribed 
by the Limit of the.flriking Diflance of th? Cloud, will 
not be, as in the former cafe, parallel {at nearly parallel) 
to thp Path, of the Cloud', but will be, a fingular kind 
of Curve [»^gprsqt, in the F%ure] continually ap- 
-proaching the Path a d, of the Cloud, 

s 415- 
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{ 415. The fimt Di/charg&, through the metal Point 
r, being, at the beginning, neceflaiily vteak ; the original 
firiiing Dijiance ag, oif the Cloud, will be, at firfty 
but veiy little dimimlhed. 

The jirjl Part, of the Curve, therefore, [fuch as the 
Portian gp^ for essample] will nearly coiacide with the 
Line g ntf which is parallei to a d. 

% 416. The nearer the Cloud approaches, to the 
prominent Point, of the Condnftor; the more, the _^/«h^ 
Difcharge^ &om the Cloud's eleSrical Attnofpheref will 
increafe^ 

Therefore, the Curve, [as from p, to r\ will diverse 
gradually, ftill more, from the Line go, which is paraUet 
to the Path of the Cloud. 

5 417. The Cloud, being arrived ftill nearer, to the^ 
2enith of the Condu&or ; the ftlent Difcbargi, from the 
Cloud's eleftdcal Atmoiphere, will be powerfully ia- 
-creafed. 

; Confequently, the Curve, which is defcribed, by tie 
Limit of the JirHing Dijlancey of this eleflrified Cloud„ 
will ^as from r, to s, in the Figure] fiy quite off from, 
the pointed ConduBor c, and from the Building by upon: 
which it is .eredlei 

§ 418-.; That is to lay, that, by the pcHnted Conduaor's- 
«aion Hi pent fiifcharge \ the Building, upon which fuch 
ConduSor isjproperly ereSedj will be fecured againft any 
diteB mainjlrote af^ Explofutt bom the Thunder Cloud. 

§415^ 
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5 419. The fiknt Dif charge, from tlie elearicd 
Atmoiphere of the Gloud a, will continue, even after this 
Cloud, has pafled the Zenith of the Conduflor c : tho* 
tlie ftrength, of the filent Difcharge, will, as the Cloud 
moves off, gradually decreafe. 

The remaining Part s qt, of the Curve, will therefor?, 
become concave, towards the Earth ; as the other Portion 
gj> r s, of this Curve, became convex. 

§ 420. But, the eJeBrical Charge, of the eleSrical 
Atmofphete of the Cloud a, having, during the Time 
of the Cloud's Paflage over the pointed ConduEior c, been 
diminijhed ; it is evident, that thefdent Difcharge, through 
the prominent Point, will cea/i, as fooji as the Cloud 
gets to a certain Uftance [fuch, for example, as c i, in 
m the Figure,] from the Conduftor^j which Diftance 
will helefs confiderable, than the Diftance ca, at which, 
this pointed ConduSor, began (upon the approach of the 
Clood) to cany off, in a filent manner, the EieElricity, 
contained in the Cloud's eieftijcal ^tmolpbere fuper- 
-induced. ^ 

§ 421. To be able to determine, with preclfion, 
what the .above-mentioned Curve gpr sqt, in any cafe, 
would be ; it would be neceflary, to have GIVEN, the 
Charge of EieBricity, in the Thunder-Cloud's ele&rical 
Atmofphere; the Degree of prominency, the Degree of 
tapering, and the Degree of acutenefs, of the pointed 
ConduSor ; the Degree of perfeSion of the conduBing 
Pviver of the Rod, &c. which forms the commimication, 
between the metal Point and the Waters of the Earth ; 

the 
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the relative Elevation of the Cloud ; the DIJlance of the 
Cloud from the Conduftor,.at the beginning of the fen- 
-fibl£jtfc«/ Difcharge ; the Dijiance of the Cloud, when 
it is the neaieft to the Zenith of the Conduaor ; the 
'-" natural eUBrical Denfity of the Cloud's elefirical At- 
-m^fpl^cre, at fome gtven Diftance from the Cloud ; the 
.elaftick-. deBrical Prej[ure, fuperinducedj at fome given 
Inftant,- upon the Point ; the original Jlriking Dijiance 
of the Cloud ; the Degree of Heat, and the Degree of 
Moifiure, of the Atmofphere ; the Denfity of the Air 
that conftitutes the eleSrical Ktmofyhere fuperinduced ; 
the F'ehcity of the Cloud ; the Declination of its Path, 
with refpeft to the Conduflor given in pofition ; and, the 
Inclination of its Path, during its Paffage over the Building. 

§ 422. From thefe Data^ either the Equation^ or thfc 
traifcendenlal Nature, of the above-mentioned Curve, 
dc'fcribcd by the Limit of the Jlriking Dijiance of the 
Cloud, might, in any cafe [by making ufe of the above 
mentioned moft important Theorem, of the Denfity of 
eleBrical Atntofphcres^ lacing, in the inverfe Ratio of the 
fquare of the Difance~\, be, if required, properly 
computed. 

§ 423. But, whatever be the Nature of this Curve \ 
that is to fay, whatever be the exaft Law, according to 
which, an eleftricalTf/cB/ Difcharge, from a given Thunder 
Cloud's electrical Atmofphere, tends to decreafe the 
friking Dijlanc'e of that Cloud : two Things muft, from 
what I have faid above, f appear perfeSly evident ; 
namely, 

X. if. That, 

t In TART XIII, and PART XIV j alfo, in PART XII. 
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I/?. That, an high amt acuteljr feinted CenduBor, 
properly eteSed, muft necefiarily tend Xafecure, that Part 
of the Building to which it is affixed, againft any SreS 
mnin Siroh e/ Exflefion wfaatfoever firam a Tfaundco; 
Cloud. ' 

And indij. That, this moft aiiiiurable EffiB'a pio- 
•Juced, \m>t by tlie fninted Coitdufior friicfting, iiroiting^ 
or ottraBing die Matter of Lightning from the Clouds ; 
but,] merely, by the prominent acute metallick Point, 
of ttie Condudor, difcbarging gradually, peacetAly, and 
Jilently, through the condudiag Rod, into the Earth, 
the EleBricity^ that is antaimd in, or that fio/m to, 
THAT PART of the eitSricaJ jitmafphere, into wiicb, 
that acute I'oiitt »i PARTIGUI-ARLV immergtd. 
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PART XV. 

SECTION 444. 



IN tKe cpurfe of what I faar* ihave eaitswamei tp 
eftabSfli, vrkh regard to the efftntial Difference that 
there is, between die refpefiive aisione of metal Balls at 
nunded End;, and of pnminent acute mttallick Pointi ; 
I have &id, f* that it wa< neceAki^; to diftinguifli two 
cafes; namely, 

iji. The Attradion of the eUBrkal Matter ffom a 
Thunder-Cbud, to difierent kinds of metallick Con- 
-dudon. 

And T,ndlf. the Attradion of the Body tf the cliargtd 
Clmd itfelf, towanls fixh Condadois refpeSiKdy. 

Having Ifoketto the firjl oi thefe Pointi % I will wnr 
fay a few Words spon ^B-tfeamd. 

% 425. It is a IVopofition, tmiverfaHy true in Elec- 
-tricity, that, Bodies, <JiaTged with different kinds c£ 
Eleflricity, tend to attraS tf-eaoh other, whenever .their 
tffojiltlj/ tleSr^ied Attmfpbercs interfere. 

X 2 % 426. 
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426. Now, I have'fliewn above, -f- that all con- 
-dufling Bodies, immergrd in the eleBrical Atmofphere 
of any charged Body, will, at their End, [or Side,] that is 
the nearejl to the charged Body, become charged with 
an Eleftricity, contrary to that of the charged Body 
producing that elearical Atmc^pherp, 

§ 427. Therefore, whenever any Thunder-Cloud [char- 
-gcd either in plus or in minus] ipaffes over the Surfao; of 
the Earth; all conduSiing Bodies, which rife abovE the 
Surftce of the Earth, and which have not the property of 
carrying off in Jilence the eleftrical Fluid contained in the 
ele£lrical Atniofphere fuperinduced'\ muft", of neceflity, 
become charged with the contrary Electricity to tliat of 
the Cloud ; if they be within the fenfible Part of the 
Cloud's eleSrical Atmofphere. 

§ 428. That is to fay, that s&metallici ConduSors, 
for example,' terminated in Balls or rounded Endsy muft, 
(from what has been faid above, § 358, 5 376, and § 427)) 
neccfiarily .become n'^gative, if the Cloud be pojitiveyoi 
pojltive, if the Cloud be negatively eleftrified. 

■ . . >i 

§ 429. Confequently, the Cloud will tend to attraS 
them ; and they will tend to attraft the Cloud. 

But, they bting immovable^ and the Cloud being fuf- 
-ceptible of motion t the Cloud will tend to move towards 
fuch Balls or rounded Ends ; and it will [when arrived 

fufficiently 
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fytlSciendjy ,near,] fudienly 4>ffharge,. upon fuch blmted 
Cpndudvrs, its 'Ef)eSincily,i:with an Explofian. . 

§430. Thofe excellent Experiments, ■with xhe-fuff ended 
Prime-ConduBur, and with tjig infiflated Paix. ef Scales 
(invented hj I)r..,t FrMiUin);, and: the Experiment with 
\\te. eifSiriJied .gilt :f\ madder (invented, by that -ingenious 
Elea'riciafi tjje kie Mr. Henly^ F. R. S.) prove the Truth 
of this Propofition moil fully. 

§ 431.; Wfeerfas, ^^^ere th^ qqnduding Rads.mentioned 
above. (| 4:2§), tp, be, termiii«{e4-(«iiif ia Balb,,: or, mimded 
iiads; bu5,) in' promintnt/ acute ipetvilick Ptints ; the 
Cloud would not be attraSed by fUch painted .Go'oduSors-; 
as the fecond Parts of the above-mentioned Experiments, 
.with Ae Juff ended Prifne-.Gon'du^ort, vi\\h^:t\ie.\jr^ulat£d 
Pair of Stales, ioiwi^'XhsileBr^ed giti: Bladder, clearly- 
demonftrate. 

.,5 432. The . ;aSafoh why a Thunderr^Oloud is not 
attraBed by an^ -high arid acutely fainted metallick Con- 
-duftor [properly. earca?d]i is evident.' 

We hare fecn above (in§ 389), that, 3. prominent acute 

metallick Point [properjy coBnefted with the Common 

Stock,] will Mfntly difcbarge„ into , the 'Earth, the EleC- 

^> • • r, \.. ;,:Mi ■ , !■' ^ , ■'.:•: »-tricity. 



-y Sce'Dr. Franklin's Philofophical Papers, Pages 62, 63 and 64. 

- -- - - ■ 514^^ 

.f-f See Mr. Tiberius Cuvalo's compendious Trealife of Lletitricity, Pages 
278 and 27.J. :."■ 
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'■trieity, ■ of tba Part of a chaiged Attnbfpheie, !«» 
frhich, it ii jp*w«;«&r/)' itumeiged! and will, ofcoutfe, 
leave //&«/ Part of fuch eleSrical Atmolphere, deprived of 

That is tft fey, that the frtmineni aemt Ptint, of a 
pisinted Condttftor [pfijperfy ««»«<}],. will, by ttieans of 
itt jiSiitt tf fiknt Difeharge, come to be »o hnger •mi Am 
ibe eiearicai ^moffiere, of a Th^lIKk^JC^oud. 

5 433. Therefore, the Cloud will no longer be attraSed 
T>y fadi a Piini. Becaiife, {a« was expfiined-f ibove) 
Bodies drarg^ With difermt kinds of ^edridty, teed to 
vttraS each other, vnfy in thfc Cafe, when dieir opfmfitefy 
deSrifad AtMoffhtru ituarjen. 

% 434. TJ/j is «M, however, the w^ teifon, for 
■ which, cettaih Qouds >rould mt ie attttiBied by &ch & 
Point. 

§ 435^ 1 have explained, in die foregoing ft- fages, 
thaii, by meaas flf tf* eleiaric^ file»1 D^arfe, throu^ 
a Point ; the eleSrioai Armo&her/e^ ifflo wfeicji, the Point 
is immerged , will gradually iecome tmre rarefed throughout. 

Now, we have moreover feen +f f above, that, it is 
the dekricd Atmcffhere,, wiiJch forKiands a charged 
Body {whether eleSrified in minus, or in plus) that caufcs 
fuch charged Body to retain its Charge. 

% 43§. There- 
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5.436. Ther^jiB, if fbjr the «boire-«ientii9iieil opera- 
tion of a Point} the aifcSr/Vw/ Dsnfitj, of tl>s ekaricJ 
iUnjofphere whiieb furrouods the ebarged Body, ie gra^ 
-dually dAcreaftd: it is evident, that, the eleSric^l Charge, 
of fuch charged Body, muft be retaintd, in that Body, 
left Jlnngly ; and nu^ of oJurfe, grtduaUy decrtajt. 

§ 437. It is for this Reafon, that an ekdrified Prime 
Conduftor becomes difcbarged, by the gradual approa h 
of a Point; and 0M hecsufe a mmllick Poixt does (from 
a diftaaace) folicit, inviu and attraS the Matter of Light- 
-fling imnudiat^ at of fjteb charged 'Body itftlf ; as it has 
beea moft unpUJafophically imigiaed, ajid moft abfurdly 



^ 438. No>y, itisev'ident, /rom thrfe Prinelpks, thai 
prominent, acvte Points, properjy conne<9ed with the 
tommon-StocIc, will teai gradually and peaceably to con- 
-vey to the Earth, the EleWrJcity, not only from ekarifjed 
Prime-ConduSors, but from eleSrified Clouds ; with the 
Difference (in the latter cafe,) of the greater length of 
Time of the Jilent Difcbarge, aod of thi greater ^antity 
of fuch Difcharge, in a^iye* Time. Alfo that, eleSrified 
Clouds, of a moderate or fmall fize, will finally become 
uneleBriJied [or nearely uneleftrified] by fuch gradual ope- 
Hfatiwi -of fient Difcharge, through an acute Point, thus 
imme^ed in the cJei^kal Atmofphere of fuch charged 
Clouds. 

§ 439. Now, it is evident, that^^c^ Clouds, as be- 
-comethus uneleSrified, can have ho eleStrical AttraBion 
towards the pointed ConduBor. 

Hue 
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But we have feen above. (§ 432 and ;j.33), thst an 
high and pointed Conduftor, will be able tO'f revent a 
thunder-Cloud from hiing attroBed towards iath. pointed 
Conduftor, even without iu uneieBrifying- the Cloud itfelf ; 
merely, by the Conduftor difcharging the Eleftricity, of 
that Part of the Cloud's eledrical Atmolphere, into 
which, the prominent acute Point, of fuch Conduftor, is 
particulkrly immerged. ' • • ■ 

§ 440. Tro-n the various, Obfervations arid Experiments,' 
made in England, France, Italy, &c. and from thofe, in 
particular, made by Vix.De Romas, it appears, that the 
iluantity of natural EleSricity, which aay gradually-^ be. 
difcharged, through metallick Bodies, into the Common 
Stock, may be enornious. Yet, as Mr. De Romas, ft in 
his famous Experiment's, made ufe of eleftrical Kites, raifed 
to confideiable ' heights above the Surface of the. Earth ; ,1 
wi(h [with refpefl: to the Queftion of C9mmbn conijuairig 
Rods] not to lay quite fo much ftrefs upon thofe Experi- 
,-ments, as they feeni, in reality to deferVf^ ' 

§ 441. But Nothing, ■relatiiteto'the''^ra<&«/2)^/6<j/^e 
of natural Eleilricity, ' through .rtetallick'IGonduaors,. eyer 

plcafed 



■ + Among other things, fee the-impoftaM'^feA'atidn rtlade bf-Captaili 
7- i" IVinn; Philofophical Tranfadtions, Volumn 60, Page 188 & feq.' 

567 
. i--}- The Engllfli EleiSrician may find a ver)- interefting Account, of thefc 
Experiments of Mr. jDf R^mai, in Dr. VneJlUfi excellent Hiftory,.of,£lcG. 
-Iricity ; fee Page 333&leq. 
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' pleafed me more, than the following FaB f related by br. 
Franklin; becaufe, Nothing ever appeared to me, to 
be more direSly to the purpofc. 

§ 442. Dr. Franilin relates, that, in Philadelphia, her 
had a pointed conduSing Rod, fixed to the top of his 
Chimney, and extending about nine feet above it. The 
Wire (which was about the thicknefi of a goofe quill) pafled 
through a covered Glafs Tube in the Roof ; and came 
down through the well of the jja^-cafe. The lower End -j 
of the Wire, was conneSed wiA the iron fpear of a pump.; 
■ On the ftair-cafe, oppofite to Dr. Franklin's chamber door, 
there was an interruption, of about _/i!v inches, in this Wire; 
and a fmall Bell was applied to the Wire, at each fide of 
this interruption. A little hrafs Ball was fufpended,, by a 
filken thread, . between thefe Bells; in order, for it ta 
^lay between them, whenever any Clouds pafled, that 
where charged with EleStiaty. 

• Dr; Fra^^Sfl^ fsys, that he ufed frequently to draw 
fparkes,' and to charge bottles, from the Bell of the upper 
Wire ; and he adds, . that,, one night, he was fuddenly 
waked by loud cracks, on the flair-icafe. Starting up, and^ 
opening the door, he perceived that the ^r^ £a7/„ initead 
of vibrating, as ufual, between the Bells,, was repelled, 
. Y - and 



J- See Dr. FrankUn's Paper, entitled. Experiments Obfervations and I^aSs ' 
ifff 10 fapport the op'tttien of the utility of long pointed Rods^ for fecuring 
BuiWrssfrom damage by Strokes of Lipbtningi 

A Tranfiation of this Paper is to be found in the French Edition of Dr* 
Franklin' sV/oikif Volume the firft. Pages 289 and zgo. 

338 
The Original of this excelleht Paper (together with other Papera of Dr, 
FrankHn,) is about to be publiflicd, by Mr, yohnfon, Boofcfeller,. m St Paul'*- 
Church Yard, 
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and kept at a diftance from both ; during which tijM^ 
the eleSrical Fire pafled from Bell to Bell, fometimes in 
very large quick cracks; and fometimes in a continued denfe 
white f Jireatn, feemingly as large as ones finger. Dr. 
franklin moreover relates, that the whQle of the Jlair-cafe 
•was, thereby, enlightened, as with funjhine. 

§ 443- Now, let us fuppofe, that, the whole ^anfity 
of eledrical Fluid, that Dr. Frank/in faw thus running 
off, m. A continued Jiream, during the Time of [perhapsj^eX 
^^i/iA> OT fifteen Minutes, mkmmv>\ave\Ke:a all difchargedon a 
fudden, as, hi exa.Taf\i:,in.one tenth Part of afecond, [or 
lefs] upon a Rod without a Point.. Then, is it not evident, 
that the ^antity of Eleaj-iclty, which did really pafs 
through Dr. Franklin's high and poifited ConduBor, in any 
tenth Part af a Second [taken at an average], was at 
leaft, >: Thoufand Times' lefs, -tha» iudh Siuantity of 
eleSrical F<re rauft have beec(, in '^i.e fame given Time 
(of one tenth Part of fi Sefonf); liad that fire been dif- 
-charged, on a fudden, pppn a CondufliOf^ terminated in 
a Ball or rounded Find} 

What a prodigeoire Advantage is this (among nuuiy 
others), of diofe admirable Inftriiments, high and pointed 
ConduSiors i o i 



S^? • •L'^""'7.^ ""' *= ^'c^ficalJi/M^ Aj-charn (tho' it would wl 
jiavebMiiw^if,) would have commenced >«r, would luve been even /(« 
furt cmfkat, aad would alfo have bees of a %«• amUuma, 

PART XVJ 
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PART XVI. 

S.ECTION 444. 

HAVING explained, in what Manner, blgh and 
pointed ConduBors, tend to ftcurc Buildings againft 
any direB main Stroke of Explofum, from a Thunder-Cloud ; 
I will now proceed to fhew, how, a.tranfmitted f main 
finhe of Explqfion may alfo, by means of a prominent, 
acute metallick Point, be prevented from taking place 
«ear a conduding- Rod,, to which, , fuch an acute Point 
is aifixcd. 

§ 4451 There are ftoo, cafe?, which, it is here, effentially 
neceffary to diAinguilh ; , namely, 

Firft, that, the intermediate, or fecundarj Clouds, 
which ferve to tran/mit to the Earth, any main Stroke of 
Explojion,. miA either be fo circumflanced, as to receive 
EleSricity, from the main CXaoA, with facilitj. 

Or, fecondly, that they muft be fo circumflanced, as 
pot to receive Eleflricity, with facility, from the main 
Cloud. 

§ 446. Now it is clear, with refpeft to thefrflof thefe 

cafes i that, all that has been faid, in the foregoing 

Y 2 Pages, 

+ See § 385. 
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Pages, rektive to the Manner, in which, the eleftrical 
filent Difcharge through ?i. prominent acute Po>it(, will be 
able to prevent atty direli main Sirole ofExplqfion ; will be 
applicable alfo, to fuch a tranfmitted main Stroke of Ex~ 
-flojion, as might proceed from any intermediate or 
fecundary Clouds, fo circunjftanced, as to receive Elec- 
-tricity, from the W2<J<» Cloud, with facility. 

For, it is evident, from what I have (b fully laid down 
above, that, a pointed GonduBor, properly ereSed, will 
eqttaUy produce z. filent Difcharge, of- the eleSrical Fluid,- 
that is contained in, or that flows to, that P^art oi^e 
eleftrical Atmofpherej into whichi the acute Point is . 
'particularly immerged; whether, that eleSrical Atmof- 
-phere be produced, by any fet oi fecundary Clouds, 
that derive tbrar Eleftricity, with facility, immefiately 
from the main Cloud; or whether, that eleSrical Atmof- 
-phere be produced by the main Cloud itfelf. 

So that 3. fecundary Cloud, that can receive Eleftricity, 
with facility, from a main Cloud, can only be confidered 
as a Part -^ of the main Cloud itfelf. 

% 447. Therefore, the ordy Cafe, in which, a tranf- 
-mitted main Stroke of Explofion can be confidered, as 
really and effentially differing [as to its Effeft,] from a 
direS main Stroke of Explofion ; is that cafe, in which, the 
intermediate, or fecundary -Clouds, that ferve to tranfmit 
to the Eart^, a main Stroke of Explofion, are fo circum- 
-ftanced, as not to receive Eledricity, with facility^ from 
the main Cloud. 

§ 448. 

f See my Definition of ajfo^/> Thunder-Cloud, in the Note to § 312. 
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5 448- Now, it is evident ; that fuch intermediate, or 
fecundiny Ckmis, as here f mentioned, muftbe; 

I/?; Either pending to the under fide of the main 
Clcmd • , , ' 

Or sdly. fioating [totally independent of the maia 
CSoud,} between the main Cloud and the Eaith. 

^ 44g. Firft, let us confider what muft happen, if 
there be any fmall Clouds pending to the under Side, of 
an eleSrrified main Cloud. 

§ 450. That excellent Experiment of the eleBrified 
■Lock of Cotton (which was invented by Dr. Franklin) is 
fo well known, that, I fliould not enlarge upon it, iii 
this place, were it not for the important confiderations 
hereafter to be mentioned. 

The following, are Dr. Franilin'i own words. 

§ 45 1. " Pointed Rods, ereSed on Edifices may like- 
*' -wife often prevent a Stroke, in the following maimer." 

" An Eye fo fituated as to view horizontally the under 
" Side of a Thunder-Cloud, will fee it very ragged, with 
'^ a rmrcAiet o( feperate Fragments, or petty Clouds, one 
" under another ; the loweft fometimes not far from the 
'' Earth. ' Thefe (as fo many ftepping Stones,) affift in 
<' conducing a Stroke between a Cloud and a Building. — 
" To reprefent thefe, by an Experiment ; take two or 
" three locks of fine loofe Cotton, conneS: one of them 
" with the Prime-Conduflor, by a fine thread of two 

" inches 
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" inches (wWch may be fpun out of the fame lock by the 
" fingers), another to that, and the third to the fecond, 
" by hke threads.— Turn the Globe, and you will fee 
" thefe locks extend themfelves towards the Table, (as 
" the lower fmall Clouds do, towards the Earth,) being 
" attrafied by it. But, on prefenting a Jharp Point ereft 
" under the loweft, it will flirink up to the fecond, the 
" fecond to the firft, and all together to the Prime-Con- 
" -duftor ; where they will continue, as long, as the 
" Point remains under them." 

" May not, in hke manner," [continues Dr. Franklin^ 
" the fmall eleBrified Clouds, whofe Bjuilihrium with 
" the Earth is foon reflored by the Point, rife up to the 
" main Body ; 'and, by that nieans, occafion fo large ufa- 
" -cancjr, as that the grand Cloud cannot ftrike in /W 
" flace." 

§ 452. This fagacious Suppojition of Dr. Franklin f , 
(contained in a Letter to Peter Collinfon, Efq. F. R. S. 
dated September, 1753,) " 'iAt, Wilde W, in his Rer 
" -marks on Dr. Franklin % Letters, feys, that, on the 
" 20th of Auguft 1758, he faw verified, as he was 

" viewing 



-j- See Dr, Franklin^i Philofophical Works, Pages 134 and ijjj. 

514. 
This Experiment of the tUEir'ified Lock of Cottm, is alfo mentioned by I>r. 
Prieftlcy, in his Hiftory of Eleflricity, Pages 174 and 17s ; and by Mr. 

!"■ 
^ibtriui Cm/aUo, in his Trealifc of Eleilricity, Pages 277 and 278, 

404 

■(■f See Dr. frUfil^'i Hiftory of Eleflricity, Page 175 . 

71a 
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" viewing a large fringed Cloud, ftrongly eleflrificd, 
" palling over a Forreft of tall Fi^ Trees. The ragged 
" and depending Paris of the large Cloud, were firft atr 
" -traBed lower, and xheafuddeiUji, rofe higher, and jpined 
" the large Cloud." 

A Philofophical Suppofition, more fpeedily, and more 
refpeSably verified, by a natural Phenomenon of fuch 
confequence, is not, I fuppofe, to be met with, in the 
Hiftory of the World. 

453. I lay the greater ftrefe, upon the above-mentio- 
-ned Experiment, of , the eleSrifed Leek of Cotton ; 
becaufe, it appears to me, to be one of thofe, that have 
the greateft Refemblance to what exijls in nature, at the. 
Time of a Thunder-Storm. 

Kay, I Ihould apprehend, that it feldom, or ever hap- 
•pens, ' that, an eledrified main Cloud comes within i 
ftriiing Dijlance of the Earth ; without there being previ- 
-oufly formed, to Va under fde, fome of the above-mend- 
-oned kind of fmall ragged, pending Clouds. Becaufe, the 
neceflOT mutual ^traBion, between the Earth, and a 
m^n Cloud powerfully elelirified, mufi I think, invariably 
[or alnioft invariably] caufe the lower Parts of fuch main 
Cloud, to extend themfelves_^n)»^^ dtmremards towards the 
Earth : forming, as it were, a fet of fmall fenndary 
C/(i»(/r, .at the /rai«r^;,. of the main Cloud. 

$ 4.54. There is tlie mote reafon to think, that this. 
inuft be the cafe, fiom the above-mentioned important 
Propofition; viz. that, the Denfty of the EleBricity, 
tf eteStrical yitmoffhtres, is in the inverfe Ratio of the 
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Sjuar'e of the IHJiance. Whence, it does neceflarily 
■folio*,- -that, the imier Parts of an eleSrified Cloud 
muft (on aceount of their greater "Proximity to the Earth,) 
be much mere powerfully attra0ed towards the Earth, than 
any other Parts of fuch eleftrified Cloud. 

' 5 455. But, from another weighty confideration above 
mentioned, there h ftiil grratei* teafon to think ; that, 
before a charged main Cloud can come within a firihng 
Diflanee of the Earth, it muft invariably [or almoft 
invariably] happen, that, fome of the above-mentioned 
kind of foiall ragged, fending Clouds will be formed to 
the ««(/<>• ^A of luch ekarified main Cloud. 

For, we have feen, •(- that every conduBing Body, 
immerged in the eleElrical Atmofphere of any charged Body 
(as of a Thunder-Cioud), will, at its Endj bi: Sid^,- which 
is <Aie -nearefl to fuch charged . Body, become charge, 
■with an Ele£tricity contrary to that of the charged Body 
itielf, "that produces fuch eleSrical AtnxofphsteJuperinilu- 
-ced.' 'And therefore, -ff that aU tiie Con/iuiiin/'Suijaneet^ 
iiporf- the Surface of the Eardj, , will become j>^ti's)e,'i{:the. 
deStriBed Ciloud [immediately 6ver head] be" negative'; 
or wHl become negative, if'the'dlottd be pofiively elec- 
-tiified.-' . :. ■ ■ ■ ' ■ ' " . - .' ', 

' , . . .■-.,■ ^ ■ 1 ' . ;■■[ -fii"-. : '*■ . ■ 

§ 456. Now, if that PoWdn'bf the ftaith, which is 
immediately undemeath a negative Cloud, .t^ thus ren- 
-dercd pofitree ', it is an evident cblifequeijce, 'of tiie dear 
Principles above laid down, [that, by fnCh 'Pdrtion of tlje 

'■■''■.'• t^ait 



-(• § 72 and § 358. -f-f- See § 359, and the beginning of § 361. 
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Earth being fofitive, and the eleBrical Atmofphere of fuch 
Portion bemg, of courfe, iSio pofitive^ the lower Parts of 
fuch a negative Olow.^, muft, of all the Parts of the 
Cloud, become the moft negative. Alfo, if that Portion 
of the Earth, which is immediately underneath a pqfitive 
Cloud, be rendered negative j it, In like manner, evidently 
follows, that [by ftich Portion of the Earth being 
negative, and tlie eUBricai^j/igtofphere of fuch Portion v 
being, of courfe, alfo negSiive^ the Icfwer Parts of fuch 
ipofaive Cloud, muft, o( all the Parts of the Cloud, be- 
-come the moft pqfitive. 

§ 457. Therefore, whether a main Cloud, be elearified 
in plus or in minus ; it will be invariably true, that, the 
lower Parts, of fuxh main Cloud (independently of their 
above- -f- mentioned greater Proximity to the Earth) muft, 
on account of their higher Degree of eleBrical Charge, 
neceferily be more violently attraEted, than any other Part 
of the eleSrified Cloud, by that Portion of the Earth, 
which is immediately underneath, and which is, thereby, 
in an eleSrical ftate oppofite to that of the Cloud : Ex- 
-cept in thofe Cafes, when there are, upon the Surface of 
the Earth, any kind of high and pointed ConduBors, either 
artificial (like thofe of Dr. Franklin), or elfe natural 
(fuch as lofty Trees, wrth very prominent Tops, bearing 
Jharp green Leaves, 8cc.) which Conduftors are able to 
caufe fo ftrong an eleBrical filent Difcharge to take place, 
from the eleflrical Atmof^eK fuperindured, as to unelec- 
-trify thofe fmall pending Parts of the ragped main Cloud ; 
aiidj thereby, to caufe them to' be attraBed up again [in 
Z the 

+ See § 454. 
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the manner explained above § 45 1 ] to the eleSrified main 
Cloud to which they did originally belong. 

§458. There are alfo Experiments of mine, which I 
think tend, in a convincing manner, to prove the infinite 
fuperiority, of prominent acute meiajlkk Points [properly 
conaefted with the Common-Stock], above conducing 
Rods terminated in Balls or rounded Ends ; with refpeft 
to ragged Qis fecundary Vimm^£pending to the under fide 
of an eleflrlfied main Cloud. 

Thefe Experiments, which are as follows, will Ihew ; 

. I/?. That, fuch prominent Points will tend to prevent a 

main Cloud, whole eleflrical Atmolphere h/uperinduced 

xipon the Earth, from extending any fecundary Clouds, 

from its under Side, towards the Earth. , 

zdly. That, fliould fuch fecundary or fmall pending 
Clouds be already formed, at the under Side> of a charged 
matnCloud; {Mc!a prominent metallickPointsvi^cxale^fat 
to be attroBed up again, to the Body of the main Cloud. 

And %dly. Tliat, metal Balls or rounded Ends will» 
in both thefe Calies, tend to produce an oppofite EifeA. 

E X P E R I M E N T 44. 

§ 459. I took a fmall Beam, of hard wood, (about five 
r1g.19.feet long) perfeflly free from Points, or fliarp Edges, and of 
the form reprefented by ABD in the Figure. The Part 
AB was about fifteen inches long. I placed this linall 
Beam upon a wooden Hand EF (about five feet high) that 
was terminated in a metallick Point G : the finall Beam 
refted, in the middle, upon this Point G ; upon which^ 
it was able to turn, as upon a Pivot. 
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5 46o- At the End AB, of the Beam ABD, I fuf- 
-pended, by two infulating filken threads AH and BI, an 
hoUovir Cylinder of Tin KL, rounded at each end (about 
three feet four inches long, by nearly four inches and an 
Ijalf diametei-), and weighing upwards of two pounds and 
an half. A Counterpoife M was fufpended to the other 
End D, of the fraall Beam ABD. 

§ 461. I then placed a large Tin Prime-Conduftor 
PC (about nine feet eight inches long, and of above ten 
inches diameter) in contaSl with the End L, of the fuf- 
-pended Tin Cylinder KL.. 

§ 462. At the Diftance of about fifteen inches, from 
the other End K, of the fufpended Tin Cylinder KL; I 
placed a round poUJhed Brafs Ball (as reprefented by the 
dotted Lines at N, in Figure 1 9), properly conneSed with 
the Common-Stock. This Ball was about three inches 
diameter. 

§ 463. Upon my charging the large Prime-Conduftor 
PC ; the fufpended Tin Cylinder KL began to be repelled, 
from that Prime-ConduSor. Now, as foon as the End 
K, of the fufpended Tin Cylinder KL began to come 
near to the rounds Brafs Ball N, (as reprefented in Figure 
20) ; that End K of the Tin Cylinder, did rather incline 
downwards towards that round metallick Ball, and did 
dlfcharge thereon, with an Explofion, the Elefiricity, 
which it had received from the eleftrified Prime 
Conduftor. 

Z 2 EXPE- 
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EXPERIMENT 45. 

§ 464. Having totally difcharged, not only the Tin: 
Cylinder- KL, but alfo the Prime-Conduaor PC ; I 
brought that Tin Cylinder again mio contaB with the- 
Prime-Conduaor, in the mannei' mentioned above,, in 
§ 461. 

§ 465. I removed the Brafs Ball, (fee the dotted hines 
at N, in Figure 19) ; and I placed, inftgad thereof, at 
the fame Diftance [of fifteen t inches] from the Tin Cy- 

Fig. is..-linder KL, ajharf metallkk Point N. 

§ 466. I then charged the Prime-Conduaor, as I had 
done before. Now, the fufpended Tin Cylinder; indead 
of being refeiled, as in the former Cafe, from the Prime 
Conduftor PC, towards the metal Ball; was only re- 
-pelled, from the Prime-Conduftor, to the Diftance of 
about half an Inch, or lefs : upon which, the Tin Cy- 
-Under KL became uneleClriJied, or nearly uneleftrified,, 
by the gradual operation oi filent Difcham, through the: 
acute metallici Point N. The Tin Cylinder KL was. 
then at trailed, to the Prime-Conduflor. The Tin Cy- 
'-linder, becoming again charged, was again repelled, from 
the Prime-Conduftor, to the fame fmall Dijlance (o^ 
about half an inch, or lefs,) when it was again attraSed 
by the Prime-Conduflor. 

- And. 



■^ Sec § 462.. 
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And, as long as the Point N remained in the Pofition, 
reprefented in the Figure; the Aifpended Tin Cylinder Fig. igJ 
KL never reme*ed to a greater Dijiance from the Prime 
Conduflor. 



EXPERIMENT ,"•^6. 

§ 467. I then veiy gradually approached the metaliick 
Point N, towards the End K, of the fufpended Tin Cy- 
-linder KL ; till it came almoft in contaSi with it. 

The nearer I approached the Point, the fmaller the 
Dijiance became, to which, the fufpended Tin CyHnder 
KL was repelled, ftom tlw Prime-Conduftor PC ; till at 
laft, that Dijiance hec^me. io Jmaliy as fcarce to be at all 
perceptible. 

Another Set of Experiments of mine is, as follows. 



EXPERIMENT 47. 

§ 468. I fallen a very ^ne [gold, or] Jiher, f Jilhn 
Thread AB, to the under Side of a Prime-Conduflor PC, 
by means of a fmall piece of beefwax, or other non-con- 
-duBing fubftance, of about one quarter of an inch, or 
more, in length. I then fcrape off, from the upper End 
of tliis Thread, the Silver, fo as to lay the Silk perfeftly 

bare 



\ This Thread (in order for thefe Experiments to fucceed in the beft 
manner poflible) ihoiild be one of the •veryfintjl of the fort, that are ufed 
ID making [gold, or] fiiver Lace. 
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bare all rotmd, for the fpace of about one twelfth of an 

inch : taking care, that the Metal, on each fide of this 

interruption, ftiould notftick out in PqioLts, but lay quite 

contiguous to the Silk. 

, ,^ . I repeat this, the whole length of the Thread, at equal 

nt-i-'l*^ y intervals, of about •imi^an inch in length ; in which 

■/^>5^^<«/.fpaces (of iaifeinch), the filver, /therefore, remains un- 

' ff -touched. 

\ 469. In order, to perform the following Experiments 
fairly ; it is necefiary to obferve, that, at the above-men- 
-tioned interruptions (of about one twelfth of an inch) ; 
the Silk be well bent to and fro', to render it quite pUable 
in thofe places ; fo as to enable it to move, in all poffible 
ways, with perfect freedom. 

§ 470. As to the length of the Thread ; it muft depend, 
principally upon the ftrength of the eleftrical Apparatus ; 
but, hkewife upon the weight of the Thread itfelf, and 
upon the number, and the fize, of the interruptions in 
the filver. 

When I ufe my largeft Prime-Conduaor ; I generally 
make the Thread from fifteen to twenty inches long: but, 
I make it, only of four or jive inches in length, when I 
apply it to a very fmall Prime -Conduftor. 

§ 471. It is much better to make the Thread too fliort, 
than too long : bccaufe, if it be too long, the following 
Experiments catinot, in the nature of things, fucceed pro- 
-perly ; but, if it be Ihorter than is heceflary, they will 
neverthelefs, fucceed conllantly. 

§ 472. 
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5 472. \ now caufe the Glafs Cylinder to be turned, 
in order to charge the Prime-Conduftor PC, to which, 
the above-mentioned fine fi/ver filken thread AB is Fig. 21. 
faftened. 

Towards the lower Extremity of the Thread AB, which 
now becomes eledrified, I approach any metallick Body 
DE, that is free from Points, that is conneaed+ with the 
Earth, and whofe Extremity D is terminated in a Ball or 
rounded End; upon doing which, that Thread is attroBed 
by the round metal Body DE ; as reprefented in the Fig. 21- 
Figure. When the round metal Body DE, is brought 
near the End B of the Thread ; the eleSrical Charge of 
the Prime-Conduaor PC is condufted, with Sifudden Ex- 
-plofwn, upon the round Body DE, through the filver 
filken Thread AB ; appearing, with a bright Light, in 
all the interruptions of the Metal. The Thread moreover 
flies about, from time to time, with great violence, as 
long as the round Body DE is kept near it ; repeatedly 
conveying down, with an Exphfion, upon that round 
Body, the elecjh-ical Charge of tire Prime-Conduftor ; as. 
faft as the Glafs Cylinder is able to renew fuch Charge, 

EXPERIMENT 48. 

§ 473. I now, approach again, the fame round BodyFig.22. 
DE, towards the fame eleBrifad fiver filken Thread' AB ; 
(not towards the lower End B, of that Thread, as in the 

laft 



\ I generally caufe the metal Body DE_to communicate with the Earthy 
by means of a Wire LM» 
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laft Experiment, reprefented in Figure 2 1 ; but,) in the 
manner reprefented in Figure 22. The Confequence of 
■which is, that, as foon as the Prime-ConduSor becomes 
fully charged j the lower End B, of the elc&ified Thread, 
Fig.z2.is attraBed by the round metal Body DEj as is feen in 
the Figure. 

The Charge of the Prime-Conduftor is again luddenly 
condufted, upon the round Body DE, with an Expkjion ; 
and the eleftrified Thread AB again flies about, from 
time to time, with violence ; as in the former Experi- 
-ment. And, as long as the Body DE remains in the iame 
fituation, the fame EffeBs repeatedly take place, and pro- 
-duce a beautifal appearance. 

§ 474. In repeating thefe Experiments, with the round 
metal Body DE ; it is proper, to fupport that round Body, 
upon a ftand ; or to hold it up, by means of an infulating 
handle, as reprefented by FG, in the Figures 21 and 22: 
becaufe, if the Prime-Conduaor be large, and powerfully 
charged ; the eleftrical Strokes, conduSed upon the 
round Body, through the filver filken Thread, would 
otherwife be felt feverely. 

EXPERIMENT 49. 

\ 47i5. In this Experiment, I fix a fiarp metal Point 
Fig. 23. H (of two or three inches in length), into the End D, of 
the metallick Body DE. 

The Prime-Conduaor PC being fully charged ; I ap- 
-proach this foint H, towards the eleBrifed fher ftlken 
Thread AB: upon doing which, that i'hrcad fluinks 

from 
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from the metallick Point ; and [in the manner reprefented 
in Figure 23,] ilies up to the Prime-ConduSor, being at- 
-traSed by it. 

§476. I think, that; independently of the reipedable 
Teffimony of Mr. Wilde, as mentioned above (§ 45 2) ; 
there cannot be a doubt, but, that EffeHs, in fubllance 
fmilar to thofe exhibited in thefe Experiments, muft 
<>iteoi of necefllty, take pkce in natural EleBricity, 
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ART XVH. 

SECTION 477. 



HAV I NG examined what Efiefls would be produced, 
if there be any fmall Clouds pending to the under 
Side, of a main Cloud ; let us now confider what muft 
happen, if there be any fmall Clouds floating [totally in- 
'dependent of the main Cloud,] between the main Cloud 
and the Earth. 

§ 478, Now, it is evident, that fuch floating Clouds 
can only be, in one of the three following States ; namely, 

I/?. Either, eleflrified with the contrary Eleftricity to 
the main Cloud ; 

indly. Eleftrified with thejiime EleSricity as the main 
Cloud ; 

Or ydly. Not elearified at all, 

§ 479. Firft, let us fuppofe that the floating Cloud, be 
eleftrified with the contrary EleSricity, to that of the 
main Cloud. 

It is moft evident, from the very nature of a firiking 
Diflance, as explained above \ ; that, in order, for fuch 

floating 



•f § 28 and § 29. 
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filiating Cloud to be able to tranfmit, to the Earth, any 
tnain Stroke of Explofion from an elearified main Cloud y 
it is indifpenfably neceflary, that the Deitfity of the Elec- 
-tricity, of that Part of the main Cloud's ele&tical Atmo- 
-iphere, which is between fuch main Cloud and ^z floating 
Cloud above mentioned, muft be very confideralle. For, 
elfe, it would not be capable of conducing the eleBrical 
Charge of the main Cloud, even as far as the floating 
Cloud. Therefore, much lefs would it be capable of 
condufting foch Charge, with a fufflcient Power of elec- 
-trical Atmofpherei to be again tranfmitted from fuch 
\oppofttely eleSrified] floating Cloud, to Bodies on the 
Surface of the Earth. ^ 

§ 480. Now, it IS evident ; that, long before the float- 
-ing Cloud and the main Cloud, can come near enough to 
each other, for a Stroke of Lightning to pafs from the one 
to the other ; the'u^ \oppofitely ekflrifiedj Atmofpheres 
muft, of neceffity, interfere fo ftrongly, that fuch 
floating Cloud will no longer remain floating [independent 
of the main Cloud] between the main Cloud and the 
Earth, but will be attraBed up to the Body of the main 
Cloud: fince, it is a general Rule (as was explained 
above, § 23), that, moveable Bodies, which are charged 
with contrary EleBricities, mufi attraS each other, when- 
-ever their \oppofitely eUBrified'\ yltmofpheres interfere. 

§ 481. But, if the above-mentioned yfc«<;a^ Cloud be 

thus attraSed up to the Body of the main Cloud ; fo fer, 

will fuch floating Cloud be, from ferving to tranfmit any 

mean Stroke of Explofion from ftch main Cloud to thft 

A » a Earth j 
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Earth ; that, it will tend to dejiroy a Tart of the Charge 
of the main Cloud: fince, (by our Hypothefis.-f- ) the 
above-mentioned ^otf««f Cloud was charged with the con- 
-trary EleSricity, to that of the main Cloud. 

% 482. That is to fay, that the fmall floating Cloud ; 
inftead of contributing, in this Cafe, to make the main 
Cloud ftrike to a greater Diflance, than it would other- 
-wife have done ; will, on the contrary, (in proportion to 
the Quantity, of its oppofitelj eleSrical Charge) tend to 
uneleBrify the main Cloud ; and will confequently, tend, 
in a proportional Degree, [not to increafe, but] to di- 
t-minijh its flriking Diflance. 

§ 483. Let us fuppofe, in the next place, that the 
fmall Cloud, floating between the main Cloud and the 
Earth, be charged with the fame kind of EleSricIty, as 
that of the main Cloud. 

In this Cafe, it iriuft happen, from the Laws of Elec- 
-tricity explained above ff ; that, the fmall floating Cloud 
will be repelled by the eleSrified main Cloud. 

5 484. Now, if fuch fmall floating Cleud, when it 
defcends, fliould find, upon the Surface of the Earth, no 
other conduSing Bodies, but fuch as are terminated in 
Sails or rounded Ends ; it is evident, fi-om what has been 
faid above, that, the fmall floating Cloud will be attraBed 
towards them, and will difcharge, with an Explofion, its 

EleSricity, 
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EleSricily, thereon. And, fuch fmall floating Cloud, 
may alfo, under certain circumftances, be able to tranf- 
-mit, with an Explofion, upon fuch metal Balls, or rounded 
Ends, the. whole Charge of the eleftrified main Cloud itfelf. 

§ 485. Whereas, were there to be, upon the Surface 
of the Earth in fuch Place, conduSing Bodies, terminated 
(not in Balls or rounded Ends, but) in very prominent and 
'acute metallick Points, properly conneiSed with the Com- 
-mon-Stock ; then, fuch fmall floating Cloud, muft (by 
the EleSricity of its eleflrical Atmofphere being filently 
difcharged -through fuch prominent and fl^arp metallick 
Points) be gradually rendered uneleBrified, or nearly un- 
-eleSrified. Becaufe ; fmce, the gradual operation of 
filent Difcharge .^TOM<^ metallick Points, is capable of 
uneleBrtfying Clouds that are even near the Body of a 
main Cloud, as was above explained f and related ++ ; it 
is evident, that fuch operation of fllent Difcharge muft, 
a fortiori, be able to caufe a fmall floating Cloud, which 
is ftill nearer to the Earth, to become uneleBrified, or 
nearly uneleSrified. The neceffary confequence of which 
muft be, that fuch im&\\ floating Cloud would be attraSted 
up to the Body of the main Cloud, in a manner fimikr 
to that explained above in PART xvi, or fimilar to that 
hereafter i"t'+ to be explained ; by which means, no main 
Stroke of Explofion could poffibly be tranfmitted, through 
fuch fmall floating Cloud, upon any Building that is fe- 

-cured 



+ § 45". § 457. § 466, § 4*7 '^^ § 475- t+ § 452- 

+t*t' From § 486, to § 492 inclufively. 
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-cured by proper conducing Rods, terminated in fucb 
prominent and very acute metallick Points, 

% 486. Laftly, let us fuppofef , that, the ftnall Cloud,- 
fioating between the main Cloud and the Earth, be not 
eleSirtfied at all. 

It is evident, when fuch fmall Jkatimg Cloud comes to- 
be within the fenfible Part of the ekBrical jitmofpbere of 
the main Cloud ; that, it will (in a Manner fimilar to that 
above ++ explained,) have its upper Side, [which is the- 
neareji to the main Cloud,} become eleSrified with the; 
contrary £le£tricity to that of the main Cloud. 

§ 487. The neceflary confequence of which mull be ;, 
that, thofe upper farts of the {sxuXijloating Cloud, which; 
thus become ele^bified with the contrary EleBricity tO' 
that of the main Cloud, will be attraSed up to the Body 
of the majii Cloud. 

§ 488. 'Whence, one of tva things mu{L neceffarily 
happen ; viz. 

Either, that the lower Parts, of the imaH Jhating Cloud 
[which, from what was laid above -t+t ,. moft, of necef- 
-fity, have become elearified with the fame EUaricity as; 
that of the main Cloud,] will be attroBed up, together 
with the upper Parts of fuch floating Cloud, to the Body 
of the main Cloud :. 

Or,. 



^ Set § 4J8.. ++ § p; +++ S«! § 7». 
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Or, that thofe lower- Parts, of fuch fmall floating 
Cloud, will not be attroBed up to the Body of the maia 
Cloud ; but, will, as the upper Parts rife up, extend 
themfelves [either abfilutely, or relatively^ downwards to- 
-wards the Earth. 

§ 489. Now, let us fuppofe ; according to the firjl of 
thefe Cafes ; that, every Part, of the fmall floating Cloud, 
be attraBed up to the Body of the main Cloud. 

Then, it is evident, that, fuch fmall floating Cloud^ 
under thefe circumftances, cannot poflihly tranfmit, any 
main Stroke of Explofion, to any Bodies on the Surface of 
the Earth. 

§ 490. Next; let us fuppofe ; according to the fecond 
of thefe Cafes ; that [when the upper Parts, of the fmall 
floating Cloud, rife up to the Body of the main Cloud ;] 
the lower Parts, of fuch fmall floating Cloud, do extend 
themfelves, either ahflilutely or relatively, downwards to- 
-wards the Earth. 

Then, it is evident (from what has been feidf above), 
fhould there be, upon the Surface of the Earth under- 
-neath, no other conduSing Bodies, but fuch as are ter- 
-minated in Balls or rounded Ends ; that, fuch lavoer 
Parts, of the fmall floating Cloud, as have [agreeably to 
our prefent Hypothefis] a tendency downwards, muil; be 
attraSed towards fuch Balls or rounded Ends. By means 
of which, a direB main Stroke of Explofion will take place, 
from fuch lower Parts of the floating Cloud. And, under 
certain circumilances, even the wboli Charge of the main 

Cloud 
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Cloud itfelf, may be tranfmitted, with an Explojian, by 
tlie floating Cloud, upon fuch Balls or rounded "Ends. 

§ 491. It is no lefs evident; if there were to be, on 
the Surface of the Earth, condufting Bodies terminated ia 
prominent and acute metallick Points, properly connected 
with the Common-Stock ; that, fince, fuch metallick 
Points are able (as was above explained + and related tt,) 
to caufe the depending Parts, even of a main Cloud, tO' 
become uneleSirified, or nearly unelefirified ; a fortiori, 
will fuch prominent metallick Points be able to produce 
the like Eff'eB, upon the depending Parts of a fecimdary,. 
or fmall floating Cloud. 

The neceflary confequence of this will be, tliat, fiich 
lower or depending Parts, of the fmall floating CXoviiy . 
will be attraBed np to the Body of the main Cloud, 

§ 492. But, we have feen above (5487 and §490),. 
that, the upper Parts of fuch floating Cloud, have al- 
-ready been attraBed up to the Body of the main Cloud. 

Therefore, it is evident ; fmce, all the Parts of the 
floating Cloud, are thus attraBed up to the Body of the 
main Cloud ; that, fuch floating Cloud will not be able,, 
to ferve as the Means of tranjmitting any main Stroke of 
Exploflon, from the main Cloud,, to Bodies upon the 
Surfece of the Earth. 

§ 493. ^11 the PropoCtions here ftated, are immediate 
and evident Confequences, of the clear and unalterable 

Principles 
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Principles of EleBricitj, which I have laid down above. 
And the Reader will, I truft, by this time, be thoroughly 
convinced, that metallick ConduSors, properly conneaed 
with the Common-Stock, and terminating in very promi- 
-nent and fiarp metallick Points, have a powerful and 
moft admirable tendency, to prevent any main Stroke of 
Lightning [whether direB or tranfmitted] from taking 
place, upon fuch high and acutely pointed ConduBors, 
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SECTION 494. 

HAVING fliewn, in what Manner, and from what 
Principles, Conduftors, terminated in prominent 
acute metallici Points, tend to fecure both Perfons and 
Buildings, againft any main Stroke rf Explojion ; whether 
fuch main Stroke threatens to come direBly from the main 
Cloud itfelf ; or to be tranfmitted, by means of any fmalt 
ragged Clouds fending to the under fide of the main 
Cloud, or by means of any fmall Clouds fioating [totally 
independent of the main Cloud} between the main Cloud 
and the Earth : I will now fay a few Words, relative to. 
the lateral Explqfion, and the returning Stroke^ 

§ 495. Tirjl, with lefpea ta the lateral Explofani 
which, as I have faid above [in SECTION 386], does, 
always proceed immediately from the main Stroke, and is 
occanoned folely by it ; it is evident, that, when there is 
no main Stroke, there cannot be any lateral Explofion- 
whatfoever. 

§ 496. Therefore, having proved, that high and acutely- 
pointed ConduSors tend powerfully to prevent any main 
Stroke of Explofion ftom taking place ; I have, in faft, at 

the 
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the fame time, demonftrated, that high and pointed 
ConduBors tend powerfully to prevent alfo the lateral 
Explojkn. 

§ 497. Now, with refpea to the returning Stroke; it 
is evident [from its very nature as explained above,-(-] 
that, it cannot exijl, in any given Place, without fome 
main Stroke of ExpUfton burfting on a fudden, from fome 
Part of the Thunder-Cloud (or other charged Body)^ 
whofe eleflrical Atmofphere is fuferinduced upon that 
given .Place, 

§ 498. I have alfo fully fliewn, in the foregoing 
Pages f +, that high and pointed Conduftors, (properly) 
erefted in any given Place, will tend moft ftrongly to 
prevent any main Stroke of Explofion [whether direS, or 
tranfmitted'] from happenii^, m fuch given Place. 

^ 49 9. Therefore, it is evident, that fuch high and 
pointed ConduBors will, of neceffity, tend moft ftrongly 
to prevent likewife any returning Stroke from happening, 
in fuch ^f/iie* Place, where fuch Condu&ors are ereded. 

§ 500. But, as it is extremely poflible (as I have fully 

demonftrated fff), that, Perfons and Animals may be 

deftroyed, and that particular Parts of Buildings may 

Bb 2 be 



•f See § 208, § 311, § 346 and § 3S7. 
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be conllderably damaged by a returning Stroke, which, 
may be produced by an eleftrical main Exflofwn taking 
place, even at a very confiderahle Dijlance from fuch Per- 
-fons, Animals, or Buildings : I ihall now fliew, that ; 
whatever might be [from any gi'ven Place] the Dijiance, 
at which, fuch elcftrical main Kxph/wn might happen ; 
all the defiruBive EffeBs, to be appreheiided from a re- 
-turning Stroke, would,, by means of elevated and acutely, 
pointed CmduBors, (properly) ereSed in fuch given Place,, 
be entirely prevented. 

I have verified this, by the following clear and unam- 
-biguous Experiments, 

EXPERIMENT 50-. 

§ 501. The whole Apparatus being arranged, precifely- 
in the fame Manner, as it was in my EXPERIMENTS 
38 and 39, mentioned above (from § 280, to § 293) ; the 
Dijlance, between the nearej} of the two infulated Bodies 
Fig. I J. IQ^ and OT, and the Prime-Conduftor PC, being /oar 
feet ; each of the Perfonr, ADB, and FHG, felt the re- 
-turning Stroke, in both their Hands, at the inftant that 
the Prime-Condu£tor PC did fuddenly difcharge, with an 
Explofion, Its EleSricity, upon the large metal Ball L ; 
fee Figure 15. 

EXPERIMENT 51- 

fig. I J. § 502. But, having placed, at the fame Diftance, of 
four feet, from the Prime-ConduSor PC, a very promi- 

-nent. 
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-nent, tapering and acute Jleel Point S, which eomtmuni- 
-cated with the Earth, by means of a metal- Stand NN,. 
and a Ribband of Lead YY : the Prime-Conduaor PC 
ceafed JlriUng upon the metal Ball L, which was at the 
Diftance of ^owt. feventeen inches from the Ball C of that 
Prime-ConduSor. The Confequence of which was, that, 
ne returning Stroke took place, between the Men, ADB,, 
and FHG- 



EXPERIMENT 52.. 

5503. Leaving the Prlme-Conduflor PC, the BodiesFig. 15. 
IQ^aod OT, the Men ADB and FHG, See. and alfo the 
metal Point S, in exaSly the fame fituation, as in the lad 
Experiment : I approached the large metal Ball L, about 
four inchts. nearer to the Ball C, of the Prlme-Conduaor 
PC, than in the laft Experiment ; in order to draw forth 
an Expiojion upon that metal. Ball L, notwithftanding the 
metal Point S, that was placed at the Diflance of four 
feet from the Prime-Conduftor.. 

Now, when the Explofion took place upon the Ball L ; 
neither the Man ADB, nor the Man FHG, felt any re- 
-turning Stroke. 

§ 504. The Reafon of this evidently was ; that, the 
prominent acute Point placed at S, was able gradually to 
carry off the EleBricitj:, contained in the Skirts of the 
fenfible Part, of the Prime-Conduaor'sy«/>enWK«^ clec- 
-trical Atmofphere ; as faft as fuch EleBricilj, contained 
in-the Skirts of i^xfa fuperinduced eleSrical Atmofphere, 
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V3S able gradually to flow towards the P^nt S, or (wVicU 
was in faS, the fame thing) towards the Bodies IQ_and 
OT, the neareji of which Bodies was, at the fame Dif- 
-tance [as the metal Point itfelf was] from the Prime- 
Condudor. 

§ 505. Now, from what we have feen above -f-, con- 
-cerning the Nature of an eleSrical returning Stroke ; it is 
evident, that, in order, for any returning Stroke to t ke 
place, it is abfolutely neceiTary; that, the conduBing 
Body, or Bodies, which would be to occafion the returning 
Stroke, fhould [previoufly to the main Explofan,'] be ex- 
-pofed to a certain Degree of fuperinduced elaftick Prejfure, 
from the EleSricity, contained in the eleBrical Atmo- 
-fpbere, of the Thunder-Cloud which produces the main 
Explojion, 

§ 506. But, I have (hewn above (§ 369), that, a pro- 
•minent and acute metallick Point, properly conneSed 
with the Earth, will be able gradually to difcharge any 
EleBricity, that might be conveyed to its upper Extre- 
-mity, by the fuperinduced eleBrical Atmofpbere, of a 
Thunder-Cloud, or of any other charged Body whatever. 

§ 507. Therefore, 

Since, the prominent acute metallick Point S, did, [in 

Figi5my EXPERIMENT 52, mentioned above in §503] 

gradually carry off the EleBricity contained in the Prime 

Conduftor's 
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CoiuiuiSar's eleftrical Atmofphere fuperinduced \ which 
EUSricity was the only Cau/e-, that could produce, a» 
eleBrical returning Stroke^ in the Cafe before us : it is 
evident, that, the metal Point S, muft, by removing that 
given Cau/e, neceflarily prevent an EffeB which could 
only be produced by the immediate operation of fuch 
given Caufe. That is to fay, that, the metal Point S, 
muft, of neceffity, prevent^ in the Cafe before us, the- 
tleBrical returning Stroke. 



EXPERIMENT 53. 

• § 508. Every thing beii^ arranged precifely in the 
_/&/»« manner, aa in the iajl Experiment (fee § 503) ; I 
took an hollow, poliihed Sail of Brafs, of about three ' 
inches diameter, and I put this Ball upon the metal Point 
S ; as i€prefented by the dotted Lines at S, in the Figure. Fig.15. 

The Etfeft, produced by this fingle circuraflance, of 
coveriiu the acute Point S with this round metal Bally 
was ; that, ecKb time, that an Explofion took place, from 
the Prime-Conduaor PC, upon the other metal Ball L \. 
both the Men, ADB and FHG» received an eleftrical >«- 
-turning Stroke. 

% 509. The Rea^ of which Effeft evidently was,, 
that, the metal Ball at S was not able [as the acute Point 
had beeii] gradually, to difcbarge, into the Earth, the 
EleBricity, contained in the Prime-ConduiSor's fupecin- 
-duced elefljical Atmofphere, 

this 
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This tends ftiongly to confirm the 7%eo)y,"'whic\\ \ 
have laid down in the foregoing Pages of this Treatife. 



E X P E R I M EN T 54. 

§510. I then decreafed the Dijiance, between the 
Fig. 1 5. Bodies IQ^, OT, and the Prime-ConduSor PC, from 
four feet to three feet and an half then to three feet^ 
then to fdio feet and an half, then to two feet, then to 
twenty inches, and laftly to eighteen inches. The JDiflance 
between the Ball C of the Prime-Coadaaor, and the 
large Ball L, being (as in the two lafi Experiments) 
thirteen inches. And each time, that I thus approached 
the Bodies IQ_ and OT, gradtially nearer to the Prime 
ConduSor ; I placed the Bait S, at a variety of different 
Dijiances from that Prime Con duflor* 

The elefirical returning Stroke invariably took place 
with its ufual force. And there was no one Difiance from 
the Prime-Conduftor [beyond l\itflriking Difiance, which 
was about thirteen inches^, at which, if the Ball S was 
placed, that Ball did either prevent, or weaken in any 
DegreCj the eledrical returning Stroke. 



EXPERIMENT 55. 

§511. And when the Difiance, between the Bodies 
IQ_, OT, and the Prime-Conduflor PC, was from fix- 
~teen to fourteen inches ; the two Men, A • B and FHG, 
ielt a violent returning Stroke, fimilar to the fudden JKf- 

-charge 
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-charge of a Leyden Jar ; the metal Point at S fliU re- 
-mainiDg covered by the Brafs Ball above-mentioned. 



EXPERIMENT 56. 

§ 512. The returning Stroke equally took place, when 
the Bali S was moved fufficiently near to the Prime-Con- 
-duftor, to be itfelf within ihejiriking Dijiance; as Was 
evident, from the Theory, would be the C^e. 



EXPERIMENT 57. 

§ 513. But, if the Ball S was placed much within the 
Jlriliing DiJIance • of the Prime-Conduaor ; then, the 
Jlrength of the returning Stroke, was decreafed. 

The Reafon of which evidently was, that, the metal 
Ball S, in fuch cafe, prevented the Prime-OonduAor PC 
from ever acquiring its full Charge ; inafmuch as it 
conftantly drew forth an Explofion from it, before it be- 
-came duely eledlrified. 



EXPERIMENT 58. 

§ 5 14. Having removed the Brafs Ball, from the metal 
Point at S J I placed the Bodies IQ_ and OT, at the 
Diftance oi fourteen inches from the Prime-Conduftor PC , 
the Diftance, between the Ball C of the Prime-Condu6tor, 
and the large metal Ball L, being (as before) thirteeif 
inches* 

C c I placed 
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I placed the acaii; Point S, in <,6« Experiment, always 
farther from the Prime-ConduiSor, than at the above 
mentioned Diftance o( fourteen Inches. 

The Point S, when placed within the Diftance of about 
three feet from the Prime-Condufior ; always prevented 
that Prime-Gonduiftor from exploding \ upon the large 
metal Ball L; and confecjuently, prevented alfo any 
returning Stroke from taking place. 



EXPERIMENT 59. 

§ 515. I then removed the acute Point S, fx inches 
^artier from the Prime-Condnftor; in order, »o/topre" 
-vent it from exploding upo^i the Ball L. 

The Point S (tho' it was in this cafe, three times fur- 
-thcr from the Prime-Coodiiftor, tiian the nearefi of the 
Bodies IQ_ and OT,) did notwithftanding, lasaken- very 
confiderably the returning Stroke ; iaalmuch at that 
acute Point, even at that I^ftance, caufed tlie Prime-Con- 
-duSor's eleBrical Atmofphere to become (in the Manner 
explained above, in § 397,) more rarefied throughout, 

EXPE- 



+ A prominent acute metal Point, placed at a greater ^aad fomeUmes even at 
?. much greater'^ Diftance from a charged Prime-Condudtor, than a large wrfa/ 
Ball is, will often prevent fuch Ball from being Jiruck j tho' fiich Ball would 
othcrwife have been within the Jlriking Dt/iance of the eleftrlficd Prime-Con- 
-duftor. I believe, that the late Mr. Henly, F. R. S. was th« firft who obfer- 
-ved this irterefting Faft, which is moft cafily accounted for, from my Prin- 
-ciplcs of Elcftricity laid down above; inafmuch, as a prominent acute 
metiilUck Toint, immcrged in any e'eSirxal Atmofphere, tends (in the Man- 
• ner explained in PART xiv) to render fuch cledtrical Atmorpbere more 
rarefi;d ikrougbout. 
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E X P E R I M E N T 6o. 

-5 516. The Diftance, between the Ball C of the Fig. ij. 
Ptime-Conduaor, and the large metal Ball L, being 
(as in the laft-mentioned Experiments) thirteen inches : I 
placed the two Bodies IQ^ and OT, at «//the following 
DiHances ; namely, aX. fix feet, a.1 five feet and an half , a.i 
five feet, at four feet and an half, at four feet, at three 
feet and an half, at three feet, at two feet eight inches, at 
fwo feet four . inches, at two feet, at twenty inches, at 
eighteen inches, at fixteen inches, at fifteen inches, and 
laftly at fourteen inches, I always placed, each time, 
the acute metal Point S, at the fame Dlfiance frbm the 
Prime-ConducSor, as the nearefl of the two Bodies, IC^ 
and OT, was, from that Prime-Conduftor. 

Neither of the Men, ADBorFHG, {e\t any returning 
Stroie, in any of thefe Cafes : fuch was the admirable 
Effefi, produced by the prominent acute Point at S. 



EXPERIMENT 61. 

§ 517. It is almoft unneceflary to relate ; that, when 
in each of the Cafes here-mentioned, T placed the acute 
.Point S, at any Diftance from the Prime -Conduaor, 
that was lefs than the Diflance, between that Prime 
Condufior, and the nearefi of the Bodies IQ__ and OT ; 
there was not any returning Stroke, Becaufc, it is evident, 
a fortiori, that, irt fuch Cafe, no ele&nc^i returning Stroke 
could take place. 

Cc 3 
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§ ^iS. Confequcntly, high and pointed metalUck 
ConduBors [when properly conftrufted, and when made 
to communicate compleatly with the Common-Slock,'] tend 
not only mod; ftrongly to prevent a main Stroke of 
Lightning, and the lateral Explofion ; but tend likewife, 
moft powerfully to prevent any dangerous eleBrical 
returning Stroke whatever, from taking place, near that 
Part of the Edifice, upon which they are erefted. So 
admirable, and fo extenfive, is the Principle, upon which 
is founded, this fimple and moft incomparable Invention ; 
which does not tend merely to decreafe the Danger, 
arifing from the various pernicious Effelis that might 
refult from natural EleBricity ; but, which tends even to 
remove (in almoft every Inftance,) the immediate Caufe of 
fuchEffeast 
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PART XIX. 



SECTION 519. 



FO R the fake of thofe, who care but little about 
the detail of the theory of EleQricity, but who 
notwithftanding, may be extremely interefted in theKnow- 
-ledge of the be£l Method of fecuring Buildings, againll 
damage by Lightning; I fhall here ftate, in a few Words, 
the neceffary Requifites in erefiing Conduflors ; which 
Requifitei will appear to he eleven in number. 

ijl. That the Rjods be made of fuch Subftances, as are, 
in their nature, the beji ConduBors of EkSricity. 

2ndly. That the Kods be uninterufted, and perfeSlly 
continuous, 

idly. Thut they he of a fufficient thichie/s. 

j^thly. That they be perfcftly conneSed with the Com- 
-fnon-Stock. 

$thly. That the upper Extremity, of the Rods, be as 
acutely pointed as pofllble. 

btbly. That it be very finely tapered. 

•jthly. That it be extremely prominent. 

8dly, 
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That each Rod be carried, in the portejl conve- 
-nient DireBion, from the Point at its upper End, to the 
Common-Stock, 

tjtby. That there be, neither large nor prominent 
Bodies of Metal upon the Top of the Building propofedto 
be lecured, but fuch as are conneBed, with the ConduBor, 
by fome proper metallick Communication. 

lothly. That there be a fufficienC Number of high and 
pointed Rods. 

And iithly. That every Part of the Rods be very 
fiihjiantially erefted. 

5 S20. Firjl, as to the Suhjiance, of which, a Gon- 
'duBor for Lightning ought to be made ; I believe there 
is no Man alive, ■ who has the fmallcft idea whatever of 
Eleflricity, who can diffent from the recrived opinion, 
that \cateris pariius] a conduSing Rod had always beil be 
made of that Suhjiance which is, in its nature, the moft 
perfeB ConduBor .of EleSricity. 

Of all the Subftances we are yet acquainted with; 
Metals arc the hejl ConduBors of Electricity. Therefore, 
the Rod ought to be made of Metal. 

By fome very interefting Experiments, made by the 
learned Dr. Priejilj-f, Mr. Wilcke, &c. Metals may be 
ranged according to the following order, with refpeib to 
tlicir conduBing Powers ; beginning with the moft perfefi, 
viz. 

. Gold, 



f See Dr. Prieftly's Hlftory of EkaHcity Page 70S 

711 
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Gold. 

Silver, 

Copper, 

Brafs, 

Iron, 

Tin. 

Le<<d. 

§ $2X. Secouclfy, the firft Principles of Eleflricity teach 
Vs, that a met ilUck ConduSior ought to be uninterupted ; 
and the ingenious Experimentsf of Mr. Nairne F. R. S. 
llrongly confirm us in that o,ilnipn. 

Nay, it is nai fufficient, that the different Pieces of 
Metal, which coimxafc the Rod, ftiould be but merely 
in contalt., as the Eitc& produced by the Lightning upon 
Mr. Maine Iff Rod (in South Carolina ), which was made 
of feveral Piects of Iron only hooked together, evidently 
proves. 

A ConduBor ought, therefore, to be perfeSly continuous ; 
that is to fay, it ought to be made of one continued Piece 
of Melaiy or of different Pieces connefted together 
[Metalf f f to Metal] in the mojl clofe,perfe3 and intimate 
Manner pojfibk. Too much attention cannot be paid 

to 



■f See Mr. Nairm'i eleventh Experinicnr, Philofophical Tranfaftions, 
Volume 68, Part 2, Page 832. 
1099 
ff See Dr. Franklin's Phijofophical Works, Page 428 

5' + 
ff\ N. B. Ifthe different Peices of Metal are joined together by means 
of nuts and fcrews, or in any fimilar manner, m (?;7 ought to be ufcd ; as oil 
is a very ba^tt ConduBor of Eledtricity. A very good way, is to put a thin Piece 
ofJJwt-Ltadf between the ihoulders of the joints. 
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to tbis important particular: ani without it, the eleflrical 
Jleiit Difcharge through a pointed ConduBor muft be 
extremely impirfefi. ' 

§ 522. Thirdly, as to the thickne/s of a conducing Rod; 
from all I have ever been able to learn concerning the 
EffeSs of Lightning, in any Part of the World, upon 
metal Bars, Wires, &c ; I am thoroughly convinced, if 
all the other Requifius here-mentioned are duely attended 
to, that, either a Copper Rod half an Inch fjuare, an 
Iron Rod one Inch fquare, or a Leaden Rod two Inches 
fquare, [ or, which is in effeft the fame thing, 'das fame 
^uaritity of Metal in any other Form,] would, in any 
Cafe, be quite fufficient; tho' the addmg of a ^ra/^r 
Quantity (f Metal to the Rod, could (Expenfe excepted) 
oiuy be advantageous. I muft however add, that I am 
well perfuaded, that, in England, where Lightning is 
never fo violent as in fome other Countries, conduSing 
Rods may, very fafely, be made with afmaller ^antity 
of Metal, than that I have here mentioned; efpecially, if 
the Buildings, upon which they are ereSed, be but law. 

§523. Fourthly, conduSing Rods ought to be /if/yiS- 
-ly conne£ied with the Common'-Stock ; for, it is evident, 
that a metallick Rod (however perfeft it might be in every 
other refpeS) cannot poffilily anfwer the purpofe tho- 
-roughly, either of condufting a Stroke, or of conveying 
EleSricity inftlence, t ' the Common-Stock ; untefs fuch 
Rod he properly conneSlfd therewith. - 

I apprehend, that one of the greateft Errors, that have 
ever been committed in the ere£ting of Conduflors, isj 

the 
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the ■ carrying the lower End of the Rod only a fe-ja 
feet into the Earth; particularly, in thofe Countries 
where the Earth is often extremely parched-up and 
dry. Dr. Franklin fays, in a Letter to Peter 
Collinfon, Efq. F. R. S. , that, he had found fimple dry 
Eartbf to be an exceeding bad ConduSor of Eledricity. 
Neither do I believe, that the adding to Earth, any 
moderate ^antity of Moijlure, could make it, by any 
means, ^fufitient good ConduBor, to enable it to convey 
with due facility, from the lower End of the Rod, any 
great ^antity of natural EleBricity, which might either 
fuddenly firilg, oi gradually flow, to the K/i^«r End of the 
Kod : inafmuch, as it is not fufficlent, that the Eledricity 
{hould be merely able to run out, at the lower End of a 
ConduSor; but, that it (hould be able to run out witb 
tbe.utmpfipophle facility; as muft appear evident, from 
what i'have Md above, in PART XII. 

§ 524. The bed way, undoubtedly, to anfwer this 
purp6f«,.is, for the lower Extremity of the Rod to be 
<:arried into Water, at the Diftance of ten yards or up.- 
Twards, from the Foundation of the Building upon which 
the Rod is. erefted. 

§ 525. But, as very frequently, this is not poffible tobe 

done, I fhoiild recommend, in fuch Cafes ; that a round 

D d Rod, 

■f- See Dr. FrOHkUn'j Philofophical Works, Pa ge 35 and ;^6. 

■ 514 
N.S, Mr. Delavalina alCo found that 1^ MHulAvKKiiAtwtamdltEtEkSritity, 
See Du Priffl^s Hiftory of Elearicity, Page 124 

71SL 
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Rod, made either of Copper or of Lead, be carried,' 
under ground, from the lower End of the Conduftor, to 
the Diftance o( fifteen or ttoenty yards from the Foundation 
of the Building; and that it fliould be there properly 
connefted with a -wide Strip of Copper or of Lead, fome 
yards in length, which ought to be made jagged at its edges, 
and which ought to he funk deep into the moift Earth. 

§ 526. Now, the Reafon, for my propofing, that this 
Strip of Metal ftiould he funk deep into the Earth, 16 ; that 
I conceive, that Earth, at a good depth, ii aevei extremely 
dry. , ' _ 

The Reafon for my propofing, that this Strip ftiould be 
made jagged at its edges, is ; that, the Eledricity may be 
able to difcbarge itfelf with the greater facility: inafmiich 
as Ele&ricity is known, both to enter into, and to iffue out 
of, Metals, with greater eafe, through Points and fliarp 
edges, than elfewhere. 

The Reafon for my propofing, that the above mentioned 
Strip of Metal, fliduld be wide, and fome ^arai in length, 
is J in order, that a greater ^antiiy of Metal Aixtula he 
in contaB with the moift Earth, into which the Elearicity 
of the metalllck ConduSor muft difcbarge itfelf. 

The Reafon for my propofing, that the Rod, which is 
made to conned this Strip of Metal, with the lowel- End of 
the ConduSot that is fixt to the Building, fhotild be 
fifteen or twenty yards long, and ftiould be round, is ; 
tliat, the eleSrical Fire, after having run down the^Goor 
-duSor, Ihould be conveyed to fuch a Diftance from the 
Building, as not to be in danger of damaging its Fonndatimx 

■ andt 
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and that it ftiouM not have fo great a tendency to difcharge 
itfelf, into the Earth, near the Building, as at a greater 
Diftame from it. ' 

And laftly, the Reafon, for my propofing that fuch 
Parts of the ConduSor as are under ground fbould be 
either of Copper m. of Lead, and not oi Iron, is; that. 
Iron when laid under ground is fubjcft to great decay ; 
and that the Rufi f of Metals does not conduB EleBricity. 

§ 527. Fiftbfy, the many excellent Things that have 
been written, at diiFerent Times, in dilTerent Countries, 
\>y very learAed and ingenious Men, fuch as Dr. Franklin, 
■Signior Beccaria, Mr. Pf^ikie, Mr. Henly, Mr. Le Roy, 
Dr. Ingen-houfz, Mr, Archard, Mr. Nairne, &c, 
have folly convinced the ' h^- Judges on this SubjeS, 
that n)»i/ai9»»^iJoijJr ought always to be terminated in very 
lecute metal/ici PoMtS', and I truft, that what I have faid 
in this Treatife, will tend, in fome meafure, ftill more 
iirmly to eftablifh the iinportant Truth, that (in order to 
give the greateft Degree offecurity to Buildings), the upper 
ExtremHy,^ of every metallkk ConduSor, ought to be made . 
^is ticutely pointed as poffthle. 

\ 528. Sixthly, now, fince, the admirable Properties 
<of a metallick Point, dojiot depend upon its Form, but 
«pon its projecting beyond the elcftrified Body or Bodies, 
to which it is (by a good communication) conneflred ! and 
alfoj upon iht/mall ^antity of Surface which it has in 
•contaSi with the Air, as was ex|)1ained ^x)ve, in § 47 : it is 
D d 2 evident^ 

it See Dr. Priefllcy'j, HiOory of Heaiicity, Pag e 224 . 
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// evident, that, in order, for a Rod to have a// 1 ^„_ _ 
' -JwAfe advantages, of which, a iifT^ acutely pointed Cm- 

-duSor is fufceptihle ; it is neceflary, that fuch Rod be 
moreover very finely tapered at its upper Extremity. That 
is to fay, that, not only the F'ertex of the Rod fliould be 
exceedingly Jliarp ; but, that tlie upper Ktid of the Rod, 
for fome way down, ftiould be very /mall; fo as to form 
a Cow or Pyramid, the Diameter f of wbo/e.Ba/e Saould 
tear an extremely fmall proportion to the Height of fuch 
Cone or Pyramid; as, for inliance, 'Hae fmall proportion 
of one to forty. So that, at the IKftance of forty inches 
from the Vertex of the Rod, the Diameter of the Rod 
fliotild not exceed one inch ; at the Diftance of tieenty 
inches, the Diameter fhouid not exceed half an inch'; 
at the Diilance of ten inches,, the Diameter fliould not 
exceed one quarter of an inch ; and fo on, in proportion, 

§ 539. The MY^ei fifteen or twenty inches of the Rod, 
muft be of Copper, and not ol Iron; as /ro», expofed to 
the Weather, would ruji ; and Rufl does not conduil 
MleBricity, 

The Iron Part of the Rod may he painted : but, j)ie 
upper Extremity of the Rod never muft ; as Paint is no 
ConduBor. ■ 

§ 530. I do not approve of the method, of making 
the Point of a Conduftor of Iron gilt; Firft, becau& 
Gilding does not adhere very well to Iron, efpecially when 

expoled 

+ N. B. I have here applied the Word Diameter, to tbiBafe tii Pyrami& 
10 general, for want of a better in our Language. 
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exppfed conftantly to the Weather; and Secondly, 
becaufe the upper End of the Rod, cannot be made, this 
■way, either {u&cientif tafering, or fufEciently acute, 
which is a capital objeaion. The moft perfeB way 
poffible of terminating the upper End of a Conduftor, is 
undoubtedly, to fix neatly, to the Top of the tapering 
Copper Part of the Rod, a very fine, and exceedingly 
acute needle of Gold, projeSing half ail Inch, or more, 
beyond the Copper. The beft method of fixing this^«c 
Gold wire, is, to infert one End of it, very tight into an 
exceeding fine hole drilled vertically into the Top of the 
Copper Part of the Rod, In Figure 24, aa reprefents the 
needle of Gold, and hi reprefents the Top of the Copper 
Part of the Rod, both of their natural Size. The 
Quantity of Gold that this takes, is fo extremely trifling, 
that it can never fenfibly add to the Expence. There is 
BO Method, which I fhould fo flrongly recommend, 
as this : tho', a Copper Termination, fufficiently tapering 
and fuiEciently acute, will anfwer the purpofe very well. 

§ 531. Seventhly, It Is alfo evident, from what was 
laid down at the beginning of § 528, and from what wa? 
faidin§48, in 5 49, and in fome preceding Sections of 
PART I ; that, the upper Extremity of a conducing Rod, 
muft not only be exceedingly acutely pointed, and very 
finely tapered, but muft alfo be extremely prominent. 
That is to lay, that the Rod Ihould extend about tight, 
ten, m fifteen ■)■ Feet, above all the Parts of the Building 
which are the mofi contiguous to it. 

§ 532- 

\ N. B. Two Condudors which I caufed to be ereifted, in Kent, upon Cbe- 
•vtning Houfc, extend, each of them, upwardsofyweB/ffrt Fett, above the Stacks 
of Chimneys agaiall which they are fiscd. 
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I 532. We have feen above (§ 358,) that every 
mnduSling Body, which is placed within the fenfible Part of 
any eleSrical Atmofphere (whether that Atroofphere be 
charged in plus or in minus Jf'vi'iil neceflarily tend to become 
charged, at its Side which is the nearefi to the charged 
Body producing that Atmofphere, with an EleSricity 
contrary to that of the eleSrical Atmofphere in which it 
is immerged. 

Therefore, when a Thunder-Cloud approaches towards 
the Earth, it is evident, that, that Fart of the Earth 
which is immediately underneath, muft become charged 
with an Eleftricity contrary to that of the Cloud, The 
neceffary confequences of which muft be, that, that Part 
of the Earth, which thus grows charged, will become 
furrounded by an eUBrical Atmofphere, which will be 
contrary to that of the Cloud; agreeably to my Eqwriments 
related above. 

§ 533- Naw, we have feen above, f that, it is the 
■deBrital Atmofphere round a charged Body which tends to 
prevent fuch charged Body from becoming uneUSriJied. 
Th^t is to lay, in the cafe before us, that, that Part of 
the Earth which becomes charged with the contrary 
Ekaricity to that of the Cloud, will be prevented, by 
the elelirical Atmofphere, which furrounds the charged 
Portion dl the Earth that is under the Cloud, from 
having its natural Ejuilibrium with the Cloud, reftored. 



^ From § 30 to 5 4j>, 
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? 534 FfO™ tl"^ important Law which I ha^'edemon- 
'■ ftrated above, with refpoa to the eleSirkal Denftty ai 
ekarical Atmofpheres ; it is evident, that, the EleBri- 
-city, of the eleBrical Atmofphere which thus fur- 
-rounds the charged Portion of the Earth that is under 
the Thunder-Cloud, mull decreafe in denfity in the inverfe 
Ratio of tbefquare of the Difiance from the Surface of die 
Earth. 

§535. Therefore, if any tapering, pointed metallick 
ConduBor, be made to projeB above the Surface of the 
Earth, or be made to projeB above any very large 
conduBing Body whatever (as, for inilance, a flat Roof of 
Lead,) raifed above the Sur&ce of the Earth ; it is evid.-nt, 
that, the s:\eeccics\filent Dif charge through the ConduSor, 
will [ceteris paribus^ he t\)e flrongefl, in the Cafe, when 
the upper Extremity of the Rod projeBs the mofi : inaf- 
-much, as the wore it projeBs, the more it will be out of 
the denfe Part, of the eleBrical Atmofphere, of that charged 
FtrtioH of the Earth which is under the Cloud. 

§ 536. And, from the above-mentioned ham, of the 
deBrical Denfity, of eleSrical Atmofpheres decreafmg in 
the inverfe Ratio of the fquare of the Difiance from the 
charged Body producing fuch Atmofphere; it evidently 
follows ; if the conduSing Rod projeBs, for example, 
twelve feet ; that, t/he Denfity of the EleBricity, of the 
Earth's eleSrical Atmofphere, round the metallick Point 
of fuch ConduSor, will be four times lefs, than if the 
Rod pryeBed only fix feet ; that, it will be nine times lefs, 
than if the 'Biod projeBed only four feit ; that, it will be 
fixteen times lefs, than if the Rod projeBed only three feet; 

tliat. 
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that, it will be tiirtji fix times lefs, than if the Rod 
projeBed only two feet ; that, it will be fixty four times 
lefs, than if the Rod projeBed only one foot and an half; 
that, it will be one hundred and forty four times lefs, 
than if the Rod projeBed only one foot; and fo on, in 
proportion. 

I know of nothing, that tends fo ftrongly to prove, the 
great advantage that there is, in making tapering 
painted Conduftors prejeB confiderahly, as this serf 
circumftance. 

§537. £<g-&/i^, that the 5o(/ ought to be carried in 
the fhortefl convenient DireBion, from the Point at its 
upper End to the Common-Stock, is evident, from the 
well known Property, which an eleBrical Charge has, of 
pafling that way where it meets with the leafi Rtfflance ; 
and coniequently, of dividing itfel^ and oi prefering 3l very 
jhort paffage f through indifferent Condu<^ots [ or even 
through the Air ], to a long Paffage through Metals, 

From the fame Principle, it appears, that any 
metallich ConduBors ( fuch as metal Water Pipes, &c. ) 
which co»»/»a»(Vaf« with the conducing Rod, and which 
jcach near the Earth, Ihould be connefted, by a proper 
metallick Communication, with the Common-Stock. 

§ 538. Ninthly, that, there ftiould be, neither large 
oat prominent Bodies of Metal, upon the Top of the 

Building 



-f- See the vtrj decifive Experiments that the learned Di: Priejlky hai 
made Ujion thisfubjedt, and wjiich lie relates JDbisHiftoryofEle&icity, 
Pages 689 i^ jig. 
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BuJldtn'g propofed to be feeured, but fuch as are cattneBed 
with, the CoadttBor, by fame prt^r metallich Commu- 
-nication ; has been clearly ftiewn by that knowing 
Eleftrician Dr. Ingen-houfz, in an excellent Paper, which 
he prefented to the Emperor, containing his opinion of 
the heft Method of fecuring Gunpowder Magazines 
ag^nft damage by. Lightning. . 

The precaution here-mentioned is eafy to be taken; and 
the coniidetation of the elearical returning Stroke (the 
nature of which I have ftjcplained above) ftlU more fully 
ewnces the utility qf fuch precaution. 

§539. fenthly, the Number of high and pointed Con- 
-duBors neceflary to fecure a Building perfeSly, mnft 
depend upon the Size, Form, and Situation of fuch 
Building. ' ' 

Signior Seccaria f , to whom the Science- of EleSricity 
b {0 highly indebted in a variety of refpedts, is of c^inion, 
that Buildings of touch extent, Ihould have feveral high 
and pointed Condxi&di$. ■ ■ 

§540. But, even widiout this great Authority, the 
propriety of havingyJvera/ high and pointed ConduQors, 
upon extenfive Buildings, muft evidently appear, from 
what I have faid above (in PART XIII), with refpea to 
the moft general MANNER in which, an high and 
pointed CondttSor tends to fecure a Building againft e]ec- 
XncsX Strokes of Explofion ; namely, hy filently difcharging 
E e into- 



t" See Dr. Prie/Uy's Hiftory <)£ jElearicity, Pages 381 andjgz 
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into theEarth, the EUBricity, of that Part of a Thunder 
Cloud's eledrical Atmofphere, into which, it is. 
particularly immei-ged. 

§ 541. The learned and ingenious Dr. Ingen-houfz ha» 
fliewn how a Stroke of Lightning might, by means of a. 
Shower of Rain or Hail, be condtiBed, from the Clouds, 
to one Extremity of a large Building, tho' the other 
Extremity of the Building were properly fecured by a 
Condudor. This circumftance tends ftrongly to piove 
the utility, of having feveral acute and prominent Con- 
-duSors, upon extenfwe Buildings. 

% 542. Confetjuently, the highejl Parts of a Building, 
the mbji elevated Ridges, aU the very prominent Stacks of 
Chimneys, and all the mofi falient Angles, ought, in 
order for the Building to acijuire the greateft degree of 
fecuritfy to be armed with an high, tapering and acutely 
pointed metallick Condu3or, properly connefted with 
the Common-Stock. And, upon Edifices of great import- 
-tance (efpecially Magazines of Gunpowder), the pointed 
QonduSers ought never to be above forty or fifty feet 
afunder ; and if they were to be at ftill^a//«r Diftances; 
afunder, the Security they would afford would be flilL 
more perfeli. 

§ 543. And eleventifyy that every Part of the con- 
-dufting Rods be very Jubfiantially ereBed, is almoft too, 
evident to be neceiTary to be mendoned : but, the chief 
Reafon for my doing it, is, that I have feen abroad^ a 
metallick Rod, fupported by a Pillar of Glafs, blown 
down in a violent Storm of Wind. Such Conduflors, as; 
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sm fiot iDttnied {or Exferimertts, hut, folely iotfecur'mg 
Buildings againft damage by Lightning, do not require 
to be fupported upon Glafs or any other non-conduSor. 
They may however be fupported upon proper kinds of 
tton-concluBors, with great advantage. 

§ 544. Now, leaft any thing I have faid, in the 
foregoing Pages, ftiould happen to be mifunderftood, I 
think it neceflary to add ; that, I do not abfolutely deny 
all pojfthility of an high and pointed ConduBlor being 
ftruck, but I maintain it to be a thing which is mofi 
highly improbable \a every refpeS; and that, evenjhould 
it happen, no I)atnage could be done to the Building by 
f«ch Stroke of Lightning, if. the Rod were of ifufficient 
thicknefs, and were properly ereded. 

But, I have never been able to hear odifingle Inftance 
(nor do I brieve that any can be produced), of an high, 
tapering and acutely pointed metallici ConduBor having 
ever, in any Country, been Jlruck by Lightning, if it had 
all the necejfary Requijites that have been explained in 
this PART XIX, and efpecially the fecond and fourth 
Requijites above particularly drfcribed. 
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SECTION S45- 

DIVERS admirable Advantages, of elevated and 
acutely pointed metallick Rods, have been demori- 
-ftrated already ; but,' the moft excellent, and (perhaps) 
the moft wonderful, of all the Properties, of fuch high 
and pointed CotiduBors, ftill remains to be explained. 

§ 546. It may appear a Paradox, but yet I hope to 
prove the Propofition to be true; that, high and pointed 
ConduCJors [properly ereSed,] will tend to fecure, both 
Perfons and Buildings, againft the above-mentioned bad 
EffeSs from natural Eleftricity, in the moji effeBual 
Manner, when the Clouds are the moJi powerfully charged 
•with the Matter of Lightning : that is to iay, in that 
very Cafe, in which, teere it not for fuch high and 
pointed ConduSors, there would be the mofl Danger 
to fuch Perfons and Buildings. 

TTiis is a wonderful Circumftance, in favour of 
elevated and acutely pointed metallick Rods, which is, in- 
my opinion, of the higheft importance; tho', it has 
never yet (I believe,by any Perfon,) been at all attended to. 

\ 547- I" 
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§ 547. In order to ttiake this diftlnftly underftood, 
it is necellary to premife, that, very violent Strokes of 
Lightning do invariably come, from much more confidera- 
-ble Diflances, than very moderate ones. The reafon of 
which, is {imply this. 

§ 548. When a Cloud, whether great or fmall, con- 
-tains but z fmall ^antity of EleSricity ; the denfe Part 
of the Eleftricity, contained in the eleSrical Atraofphere 
of fuch a Cloud, cannot be of any 'very great extent. 

Now, we have feen above (§ 29), that, it is the denfe 
Part of the EleSricity, contained in an eleflrical Atmofr 
-phere, which caufes that eleBrical Atmofphere, to become 
a fudden Conductor of the eleBrical Charge, to a given 
Dijlance &om the Cloud producing fuch eleftrical' 
Atmofphere. 

§ 549. Therefore; fince, the denfe Part of the Elec- 
-tricity, contained in the eleftrical Atmofphere of a Cloud 
that is weakly charged, cannot extend to any very great 
Dijlance ; it is evident, that the flriking Diflance, of a 
Cloud weakly charged, cannot be of any very great extent. 

That is to fay, that, a Cloud weakly eleBrified, muft 
neceffarily approach near the Earth, before it can dif- 
-charge, with an Explofion, its EleSricity, upon any 
Body placed on the Surface of the Earth. 

§ 550, Whereas, when a Cloud is very powerfully 
eleBrified; the denfe Part of its eleSrical Atmofphere, 
will extend to a prodigious Dijlance. The confequence 

of 
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of which 13, that, the Jiriking Diftance, of a Thunder 
Cloud very pcnverfully charged^ muft be of a vafi txtent, 

h SS^' ^^ >s, therefore, impoffihUy that a Thunder 
Cloud very powerfully eleBrifiedy [fhould^r;>£^, in the /?^ 
injiance; that is to fay,] fhould Jlrike, m. full force, at 
any fmall, or even moderate j Dtflanceirom. the Earth. 
Inasmuch as fuch a Cloud muft, of neceffity, difcbargey 
with an Explofarty the greateft Part of its Eleftricity, 
before it comes to i\}c\ifmally or even moderate^ Difiance* 

§ 552. I do not aflert, that the Force of an'eleBrical 
Z)tfcbarge from a Thunder-Cloud, is always as fome direSi 
FunBion of the Length + of the firiking Difiance : for, 

lean 



■^ It is proper to take notice, in this place, of the neceffity there is, to pay 
■particular attention to all the drcumfioHces attending any Experiments made 
*ipon the proportional Length and Force, of Sparks or Strokes in Eleftricity ; 
in order, to avoid falling into the greateft Errors, that could poffibly be 
adopted. 

Every One knows, for inftance, the immence Difference that there is, bc- 
-tween the Forre of a Ung Spark taken from a common Prime-Condti£ldr, and 
the vz&Juperior Force and Pungency of a much Jhorter Spark taken from a 
Lcfden Jar. Nay, there is a variety of fuch Differences, even in eleflrical 
Machines, that are more ^»ff //or in their nature; fuch is Jingle, and douhle, 
Prime-CoiiduHors ; and fuch as fi'^le Leydeu Jars, and Lr/den Batteries. For, 
the Length of the Spark (for inftance,) from a large Battery, compofed of 
many L(yden Jars, is often not mar fo great, as the Length of the Spark 
taken from only one of thofe fame Jars ; tho', the ftrengtb of the Shock, 
occafioned by the Battery, is fo vafily fuperior to that; occafioned by die 
^ngU Jar. 

I fliall defer the difcuffion and explanation of thefe Things to my propofcd 
Trcatife on Leyden Jars, &c. I will, therefore, only fay, in this place, 
that, in making Experiments, or in reafoning, upon the relatiy^ tengtb 

apd 
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I can conceive, tKat, the Size, Shape, Denfity, rektive 
Charge, and particular .Situation, of different Clouds, [to- 
-getherwith the particular Circumftances, by which, their 
eleftrical Atmofpheres might be afieSed,] may caufe this^ 
in fome D^ree, f- to vary. But, I believe, that there 
is not, in the World, any EleSrician, (or any Man who 
pretends to be an EleSrician,) who will conteft the Truth 
of the general Propofition I have here laid down ; vix. 

That, very violent Strokes of Lightning ; namely, fuch 
as proceed from Clouds, which are x\ie mofi powerfully 
ele&rified [whether in plus or in minus'] ; mull invariably 
come from a prodigious Di/iance. And that, moderate 
Strokes of . Lightning ; namely, fuch as proceed from 
Clouds, vvhich are but weakly eleBrified [whether in plus 
or in minus]; cannot come, to the Earthy frqm near Jo- 
confiderable ++ a Diftance^ 

§ 553- Now, let us fuppoft, that there be tnm 
Thunder-Clouds ; the one, very powerfully charged with " 
EleSricity, which (for diftinftnefs) I will call C ; and the 
other, hnt, weekly charged, which I will call r. 

that 



vniFoTct, of elcArical Sparks or Strokes ; none but Magazines of Eledrici- 
-»y, of the fame kind, and ofjimilar attributes,, ought to be compared together. 
So that, the Strokes, from fingk Prime-ConduSlitri fof fimltar Forms], frotik 
Jinglt EJtSirophoriy from double Frime-ConduHori, from double EleSrophcrt^ 
from Leydcn Plates, from LeydeK Jars, from different kinds of LrfdeH Bat- 
teries, &c. and from Thunder-Clouds differently circumflanced^ oil^ht always 
to be refpeSiively compared, with eleftrical Strokes of the fame Clajs. 

-j- I have leafon to think* that the Clouds being ttegativefy [inffead o£ 
pt^ivety] eleftrified, will produce a dtference in the above-mentiond refpc^ 

-f-^r N. B. It is upon a limilar Principle, that the ingenious EleSlromeler 
•fMr. Lane F. R. S. is founded. The defcription of this EleArometer is. 
given, in the Philofophical Tranfaftions, Volume 57, Pag e 451 & feq . 
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That Part, of the powerfully ekSlrified Cloud C's 
eleSrical Atmofphere, which is jujl at the Limit of the 
natural -f flriking Dijiance, of that Cloud C ; Iwill call L. 

And that Part, of the weakly eleBriJied Cloud c's 
eleflrical Atmofphere, which is juft at the Limit of the 
natural Jiriking Diftance, of that Cloud c ; I will call /. 

5 554. Let us fuppofe, thai there be a. good metallick 
Conductor, properly conneded with the Common-Stock, 
and terminated, at its upper Extremity, in a very promi- 
-nent, tapering and acute metallick Point; and let us 
examine, whether the greateji Degree of Security would 
be derived, ftom the aBion of flent Difcharge, through 
fuch acute metallick Point, in the Cafe of the very power~ 
-fully eleClrified Cloud C, or in that of the weakly eleSrified 
Cloud c, above-mentioned. 

§ 555. Firft, it is evident, from the Principles of 
EleSlricity fo fully laid down in the foregoing Pages ; 
^at, the Quantity of ftlent Difcharge, thrpugh a good 
metallick Conduflor, properly conneSed with the Earth, 
and whofe upper Extremity is given, in prominency, in 
acutenefs, and in pofition, muft \cieteris paribus"] be pro- 
-portional, to the elailick eleSlrical Prejfure, of the 
eleSrical Atmofphere, fuperinduced upon the given Point 
of fuch metallick Condu(£tor. 

§ 5S6. 



-)- When 1 make ufe of the Expreffion, of the natural Jiiikirig Diftance^ 
of a Thunder-Cloud, or of any other charged Body ; I always mean to 
fpeak of the greateji Dijiance, to which, fuch elcftrified Cloud, or fuch 
charged Body, is able to /r/,t^ upon any _^/w» conducing Body ; before the 
Jiriking .Dijiance is, by any means, duninilhcd. 
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§ 536. But, the elaflick ehUrica! Prejfure, of an 
eleftrical Atmof^hete, fupsrinduced upon a gipen melallick 
Point, is neceffarily proportional to the Denfity of the 
fuperinduced EUBricity, 

% SSI- Therefore, the family of Ji lent Dif charge, 
through a given metallick Point, mull [cateris paribus] 
be proportional to the Denfity of the fuperinduced 
Ele&riiity.. 

§ 558. Now, the greater the Diflance, from any 
charged Cloud, is ; the better, it is requifite, that the 
GonduBor, between fuch Cloud and the Earth, {hould 
be ; in order, for fuch Conduftor to be able fuddenlyto 
coKvey, the Charge of fuch eleflrified Cloud, to Bodies 
on the Surface of the Earth. 

§ 559. But, we have feen above, in SECTION 390; 
that, it is the EkBricity itfelf, which is contained in an 
eltSrical Atmofphere, that caules fuch eleBrical Aimof- 
-phere to become a fudden ConduBor of an eleBrical 
Charge, to any given Diflance from the eleftrified Cloud 
(or other charged Body) producing fuch eledrical Atmof- 
-fhere.- 

5 56b. Confequently, the greater the Diflance, from 
any charged Cloud, is ; the greater, it is requifite, that 
the Denfity, of the fuperinduced EleBricity, ftiould be ; 
in order, for it to be able fuddenly to convey the Charge 
of fuch eleSrified Cloud, to Bodies on the Surface of 
the.Eartht 

F £ That 
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ITiat is to fay, in other Words, that, in the Cafe 
before us ; it is requifite, that, the Denfitj of thefuper- 
-induced BleBricity Ihoutd be greater at L, in order, for 
the powerfully eleBriJied Cloud C, to Jlrike as far as L; 
than, it is requifite, that, the Henfity of the Juperinduced 
EkBricity Ihould be at /, in order, for the weakly ele&ri- 
-fied Cloud c, to Jlrike as far as /. 

§ 561. Now, we have feen above (in § 557), tiiat die 
Quantity of fUent Difcharge, through a given metallick 
Point, muft [cK«w pariiusj be proportional to the 
Denjity of the Juperinduced EleClricity. 

Therefore, it is evident, that, in the Cafe before us ; 
the ^anlity of filent Difcharge, through the given 
metallick Point, would ^tateris pariius] be greater, from 
/he Part L of the ele&rical Atmofphere o(f the power- 
fully eleBrifed Cloud C; than, it would be, from tie 
corresponding Part J of the elearical Atmolphere of the 
•weakly eleBrified Cloud c. 

And, it is moreover evident, that, fuch ^antity of 
filent Difcharge, through the gruai metallick Point, would 
be, as much greater at L, than it would be, at /; as 
the Denfity of the Juperinduced EleBricity at L, h greater 
than the Denjity of the Juperinduced EleBricity at /. 

5 562. That is to fay, that, (he given metallick Point 
would, when at L, cauf^ during any ftioit given Time i, 
a greater real DEFICIENCY, in the ^antity of the 
EleBricity, which is contained in the Jitperinduoed eltc- 
'tricol Atmojpherevf the powerfully -charged Cloud C, and 
which is requifite in that eleflrical Atmofphere, in order 
to -enable mBX powerfully charged Cloud C, to Jlrike as fer 

as L; 
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as L ; than fuch given mttalUck Point, when at If, 
would, during the fame (hott given Time t, caufe, in 
the family of the EhSricity, which is contained in the 
fuperinduced eUBrical Atmofpher'e of the weakly charged 
Cloud c, and which is requijite in that elearical Atmof- 
-phere, in order to enable that •weakly eleSlrified Cloud c, 
to Jirike as jar as /. 

And it is evident, that, the eleBrical Deficiency pro- 
-duced at L, by the given metallici Point, during the 
fliort given Time t ; muft be, to the eleBrical Deficiency 
produced at /, by the Jams given metaUick Point, during 
the fame (hort given Time t; in the/ame Ratio, as the 
Denfity of the fuperinduced EleBricity at L, is to the 
Dcnfity of the fuperinduced EleBricity at /. 

§ 563. Now, it is moft evident, that, the faid eleSlrt- 
-eal Deficiencies do refpeSively reprefent the ^antities of 
EleBricity, that muft neceffarily be fupplied to the ref- 
-peftive eleBrical Atmofpheres fuperinduced, in order, 
for the above-mentioned given metaUick Point to be 
Jlruck. 

That is to fay, that, the ^antity of EleBricity ^ which 
it is requifite ftiould, during any fliort given T^me t, be 
fupplied, to the eleftrical Atmofphere fuperinduced upon 
the given metaUick Point at L, in order, for fuch given 
metallici Point to be firuck from the powerfully charged 
Cloud C ; muft be, as much greater, than the ^antity 
ef EleBricity, which it is requifite ftiould, during the 
fame (hort given time t, \x fupplied, to the elearical At- 
-mofphere fuperinduced upon the given metaUick Point at 
/, in order, for fuch given metaUick Point to he firuck 
Ff 2 from 
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from the weakly charged Cloud c; as the Denfy of the 
fuperinduced Ele&ricity at L, is greater than the Denftty 
of the /uperinduced EleBrkity at L 

§564. Confequently, ihe given metallick Point, when 
at L, will [cateris pariius], by means of its gradual 
Operation of JiUnt Difcharger, tend, in the refpefl above 
mentioned, more ftrongly, in any fliort given time t, to 
prevent an eledrical Stroke of Expkfion from taking place, 
from the powerfully chargedCloud C ; than, fuch given me- 
-tallick Point would, when at h 'end, in thefamefhon given 
time t, to prevent an eleSrical Stroke <f Explofwn from 
taking place, (xota the weakly charged Cloud c ; as, from 
the clear and important Principles 'ib fully laid down 
in PART XIII of this Treatifc, muft evidently appear. 

§ 565. The eleBrical Atmofphere of any powerfully 
charged Cloud C, muft always (agreeably to what has 
been ftated above), of neceffity, extend to a greatly 

fuperior Dijlance, than the eleBrical Atmofphere oi any 
weakly charged Cloud c. 

Therefore, if the two Clouds C and c, approach towards 
any pointed metallick ConduBor upon the Surface of the 
Earth, with any given Velocity v; it is evident, that, the 

. time of the given metallick Point's aftion oi filent Dif- 
-charge upon the fuperinduced eleftrical. Atmofphere of 
the powerfully charged Cloud C, muft nearly \_cteteris 
fmilibus'\ be, as much greater than the time of the fame 
given metallick Point's aSion oi flent Difcharge upon the 
fuperinduced eleftrical Atmofphere of the weakly charged 
Clliud c ; as the Extent of the eleSrical Atmofphere of " 

the 



, Google 



( »29 ) 

the powerfully charged Cloud C, is greater than the Extent 
of the eleiSrical Atmofphere of the weakly charged 
Cloud c. 

§ 566. Now, we have feen (in § 564)) that a Conduflor, 
terminated in a prominent acute metallick Point, would 
tend more Jlrongly, even in a fhort given 'Time, to prevent 
an ekarical Stroke of Explojion from taking place from a 
powerfully charged Cloud C ; than, fuch given metallick 
Point would, in defame ftiort given Time, tend to prevent 
an eledrical Stroke of Explofion from taking place from a 
•weakly charged Cloud c. 

Therefore, in the Cafe before us, it is evident , that, 
the given metallick Point, by having a long Time to aft 
upon the fuperindnced eleftrical Atmofphere of the pm>- 
-erfully charged Cloud C, muft \a fortiori'^ tend, in the 
refpeft above-mentioned, more powerfully, to prevent an 
elearical Stroke of Explofion from taking place from that 
powerfully charged Cloud C ; than, fuch given metallick 
Point would, by having a much fhorter Time to a£t upon 
tlie fuperindnced eleftrical Atmofphere of the weakly 
charged Cloud c, tend to prevent an eleSrical Stroke of 
Explofion -from taking place from that weakly charged 
Cloud c. 

§ 567. It is a well-afcertained Fail, \ that Clouds can 
never he the mofl powerfully charged with the Matter of 
Lightning, except in the Cafe, when the Air is the mojt 
free from Moifiure, 
§568 . 

-f- The Rfafons of the above FaS, are fimply thefe. 
iji. Becaufe, when the jtf/r is damp, the Clouds cannot acquire (o great z 
Degree of Eleflricity \ as they can, when the Jir is dry. 

And tndhf. 
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§ 5*8. Now, when, during a ThundCT-Stonn, the Air 
is the mofi free /rem M»ijiure ; that is to fay, when, the 
eUHrical Atmofphere^ of the Thunder-Cloud s> is the beft 
non-cmdufkr $f EkBricity ; if any EJeSiricity be gradualfy 
and filently difcharged from a Thunder-Ck)ud's ekBrteai 
AlmoJ})berei it is evident, that, it muft require a much 
hnger Tttne^ ff- for fuch Eleftricity to be refioredx than^ 
it would require^ if the Air was damp : that i& to fay„ 
than it would require, if the Thunder-Cloud's eleBrieal 
Atmojphere was not a good non-conduBor o^ Elcftricity. 

§ 5^9. That is to fay, in other Words, that there is 
no Cafe whatever, in which, any BdeBricity^, that is 
gradually ^vAfUenily dijcharged from a Thunder-Cloud's 
tleSirical Attnofpbere [by means of an high and acutely 

pointed 



And iw^ Becaufc, ercn if It vrer* poffible, that Ciouds, when the Jir is 
iampt could ac^ire any very ftrong given Chargt af Eleilricity ; fuch nw» 
Charge would, before the Thunder-Cloud couM come within a piking 
Dijmice- of the £arcb> be^ atteris psrihu, much fioasr dialed, [that is to- 
iay, the natural eleEirical Equilibriutit, between the Cloud and the Earthy would 
be much Jooner filently reftored,] when the Mr is damp; than, it would be,, 
when the Air is. mote free from Mii^ure. 

N. B. It is for thefe Reafons, that [generally fpeaking} there is not nearja. 
vuicb Dattger fiom Lightniitgy when the Jir is damp; asthere is,, when thc^r- 
is extremely dry. 

■^•f We have not as yet any ele^rica! InAruments, that are proper for- 
the mcafuring of this Difference; but,, it is evident, that it muft be propor-- 
-tional to the fime,, which e!e«flrified Bodies take to lofe any given Charge 
of Electricity J which ?"(«? (everyone knows) is fo vaftly ^«d/?r, when the- 
Air is dr^y than when the Air is damp. We have to expeft fome very intereft- 
-ing Experiment* upon this fubje«, from the learned Sienior Fontana, who 
has already diftinguilhed himCelf fa much in, the inveftigattan of the Laws of 
Nature. 
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feinted meiaUkk Cmdudor^ irould reqwre a bnger Time, in 
order to be rejhred; than, in the CaJe, when fgch 
Thunder-Cloud is the moji povxrfuUy charged with 
ESeSricity: inafmuch, as fuch Clouds as are the mojl 
powerfully charged, are aiways furrounded by an eleClrical 
Atmofphere which muft neceflarily be a good nm-conduSior 
of EieBricily. 

5 570. Now, I have demoftrated above (§ 562), that, 
a given metallick Point would [caterii Jimiliius] caufe, 
during any ftioit given Time, a much greater real DEFICI- 
-ENCY, in the Quantity of EleBricity, which is contained 
in ihefuperinduced eleSrical Atmofphere of a Cloud power- 
-fully charged; than, fuch given metallick Point would 
(in like manner), during the fame fliort given Time, caufe 
in the ^antity of EleBricity, which is contained in the 
fuperinduced eleSrical Atmofphere oi a Cloud that is but 
weakly eloBrified. 

I have alfo proved above (§ 565), that, ^ given metallick 
Point muft \ciBteris fimi'libus\ exert much longer its aftion 
of ftlent Difcharge, upon the fuperinduced eleElrical 
Atmofphere, of a (^ovi& powerfully charged; than, upon the 
fuperinduced elelirical Atmofphere of a Cloud that is but 
weakly charged. 

I have moreover juft ftiewn (§ 569), that, there is no 
Cafe whatever, in which, any EleBricity, that is gra- 
-dually and filently difcbarged from a Thunder-Cloud's 
eleSlrical Atmofphere [by means of an high and acutely 
pointed metallick ConduBor~\, would require a longer Time, 
in order to be reflored; than, in the Cafe, when 
fuch Thunder-Cloud is the moft powerfully charged with 
EleSiricity. 

And 
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And 1 have likewife fully explained, in the foregoiirg; 
Pages (§" 390), that, it is the EkSricity itfelf, contained ii» 
the ekBrical Atmojphere of a Thunder-Cloud, that 
enables fuch ekBrical Atmofphere to conduEl any eleSrical 
Stroke of Exphfan, to Bodies on the Surface of the Earths 

§ 571. Confequently, from thefe Propolitions, it miift 
appear evident ; that, a metaUkk ConduBor^ properly 
erefted, and terminated at its upper Extremity in a very 
frrniinent and acute metallick Point, has the peculiar, import- 
-tant, furprizing and moft excellent Property, of tending 
tven MORE POWERFULLY to prevent an eleftrical 
Stroke of Explojion from happening, near the Place of 
ftlent Difcbarge, in the Cafe, when the- Clouds are the 
moji fh-ongly charged, than, when they are but weakly 
charged, with the Matter of Lightning,. 

Here, we may perceive, not only the Direftion of 
DIVINE ff^ifdom, but the Goodnefs of PaOVlDENCE 
towards Mankind, in having fo admirably fettled all 
thefe Things, in the fublime arrangement of the World, 
that, it Aiould be in \he power of Mmj^ Mafecure Them^- 
-felves and their Habitations, againft the above-mentioned 
dire EffeSs of natural Ele<ftricity, in fuch a Manner, that 
there Ihould be the fmallefi Danger to be apprehended, 
when there is the greatefi ^antity of eleSrical Fire in the; 
Clouds ; and that there uiould be the leaji Probability 
of the Lightning falling, in thofe very cafes,, in which, 
if it did fall, the inevitable Confequences would be the 
mofi deftruQive, the moji. fetal, and the mtjl tremendous.- 
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APPENDIX. 

SECTION 572. 

LEST fome things I have faid, in the foregoing 
Pages, ihould happen to be mifunderftood; I have 
judged it proper, for the fake of greater perfpicuity, to 
fubjoin this APPENDIX, which will, I hope, prevent 
any Propofitions, of which I Ihalt here give a more de- 
-tailed Explanation, from beir^ any-wifc mifconceived ; 
however concifely fuch Propofitions may have been ex- 
-preft above. 

S E C T I.O N S 7 and 8, explained. 

§ 573- A» the Truth of all the moft important Propofi- 
-tions which I have laid down above, depends upon the 
Exiftence of eUSrical Atmofpheres around Bodies charged 
with EleSricity [whether in plus, or in minus'\ ; and as 
Qur Knmaledge of the Truth of fuch general Propofitionsj . 
muft neceifarily depend upon our having a juft and true 
Idea of fuch eUBrical Atmofpheres; I have endeavoured 
to prove, f that, it is the f articles of (circumambient) Air 
being eleBrijied, that conftitules the eleSrical Atmofphere 
which exifts around charged Bodies, 

G g § 574- 

+ See § 19- 
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§ 574. I have faid above [in § 7, and in § 8], tBat, 
the Air whlckfurrofindsaiBody.eleai-ified'i! />/«!, will, by- 
coming into contttB with fuch pqfitwe Body, form around 
it, an elearical Atmofphere which will likewife be pofiive. 
And that, the Air which furrounds a Body elefirified in 
minus, will, by coming into' contaB with fuch negative 
Body, form around it, an eleSrical Atmofphere, which 
will likewife be negative. 

Thefe Propofitions are univerfally true: but, I do not 
thereby mean to convey ( as muft evidently appeal from 
feveral other Parts of this Treatife), that, no Particles of 
Air can become elearified, except fuch as come into 
immediate contaB with tlie charged Body itfelf; for, 
all uneleBrified Particles of Air^ which come fuccejjively 
into contad with any Particles of Air that . are becpme 
eleftrified, [whether in plus or in minus'], will thereby 
acquire a certain degree of the fame kind of EleSricity. 

§ SIS- When the Air is damp ; then, not only the Air 
itfelf, which furrounds a charged Body, will become 
elefirified ; but, the aqueous Vapour, contained ia that 
Air, will alfo acquire EleSricity, and will [by being a bad 
mn-conduBor] convey fuch Eleflricity away in great 
Quantities ; and it is for this Reafon, that an eleSrified 
Body, furrounded by damp Air, becomes iofpeedily dif- 
-cbarged, 

§ 576. It may perhaps be thought, that the Efcaricity 
of a charged Body does not diffufe itfelf vato the cir- 
-cumambient Air; but, that it aSuates fuch Air, by 
exciting either a tenfton or a relaxation in the natural Fire 

inherent 
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inherent in it. This is undoubtedly a very ingenious 
Hypothefis, which feveral natural Phenomena appear to 
favour; but, I truft I fliall have it in my power, at fome 
future time, more fiiUy to eftablifh the Truth of what I 
have here laid down, with refpeS to eUBrical Atmofpheris 
conlifting of common Air that has acquired [either 
fofitive or negative ] EleSricity, 



S E C T IONS 12, 19, and 20, explained. 

§577. I haverdated, in §12, my having caufed a pair 
of elearometrical Balls, fufpended in the Glafs Receiver 
of an Air-Pump, to divaricate, by caufing a fmall charged 
Prime-ConduSor to communicate with the brafs cap of 
the Receiver: but, I omitted to mention, that, that Prime 
Condufiorwas eleSrified in plus; that is to fay, that, my 
four firft Experiments were performed, with fofitive 
EleSricity only. I have however, in § § ig and 20, con- 
-cluded generally, that, an eleBrical Atmofpbere, whether 
negative or pofuive, confifts of eleSrified Air. The 
Reafon, for my having drawn fuch general Conclufion, 
is as follows. 

§ 578. Previous even to my having made any eleSri- 
-cal Exper'mients with an exhaufting Receiver, I had 
Imagined, that, it was the Particles of [circumambient'] Air 
being eleHrified, which conftituted the eleSirical Atmofpbert 
exiffing around every Body charged with Eleftricity. . 

With refpefl: to a negative Atmo/phere, this appeared 
to me to be paiticularly evident. 

G g 2 § S79- 
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5 579. I reafoned thus: 

'* It is (perhaps) not impofliBle in nature, for a pofiivf 
" eleflrical Atmofphere to be formed, where there isxoi 
" Air; inafmuch as it is (perhaps) no contradiSion to fay, 
" that tlic Fluid EleSiricity, may be introduced into a; 
" Space exhaufted of the Fluid Air. But, it is an 
" abfolute abfurdity to fuppofe, that a negative eleflrical; 
" Atmofphere (hould exift in a vacuum; inafmuch as it 
" is impofllble, for a non-entitj, which naturally coni- 
" -txaa no ekBrical Fluid, to be deprivsd<>f thafw\ad[i, 
" it does not contain^.. 

" Since, then, a negative elefttical Atmofphere muft' 
" depend upon the ^r5^»(?c of Air; andlince, Nature 
" always appears to ohfervefmi/ar Z-att>/,.with refpefl to^ 
" flmilar SubjeSs ; there is £frong reafon to think, that a 
'' pofitive eleSrical Atmofpbere muft depend alfp upon.thej 
" prefence of Air: — Let the Experiment be made." 

§580. Accordingly, T made the Experiment; witKi 
/io/!>K)e Elefiricity (as related m PART I); and I' found: 
my Suppofition verified > 

ft was quite unnecei&ry,.tD malce any iimilar Experiment, 
with »e5-«/n« Eleftricity ; fince, it was, » /irwr;^ evident, , 
that, a negative. eleSrical Atmofphere muft depend upon: 
the prefence of Air negatively elearified.. 

SECTION 29 illuftrated.. 

§ 581. I think there is no Principle, in EleSricity, of 
greater importance, (tho' I believe it was never before 
difcovered,) than that, which is ftated in SECTION 29; 

namely. 
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namefy, that, it is the EleBricity itfelf, contained in an 
tleBricai jfbmofphere, which ferves fuddenly to conduit, 
to a given Diftance, any given eleSrical Charge. 

This Principle has been fo frequently mentioned and 
exemplified in other Parts of this Work, that it appears to 
me unnocefTary to enlarge upon it. But, there is a curious 
Fhenommm which deferves to be here mentioned; iince, 
k tends ftrongly to. illuftrate this Principle. This Pbtm- 
-memn is as foUows. 

EXPERIMENT 62. 

5 58s. Charged Bodies will generilly mt Jlrih at the 
gnateji Diftance, at which; they vi\\\ finally be able t»- 
difcharge, upon a given Body, their Elearicity with an 
Explofion; till a/i«r they have been made tojrike, upon 
ihs given Body, at fome fmaller Diftance. This EffeS 
is particularly remarkable, in firmg eleOrical Machines. 

I h.ive obferved, for example; when my large Prime 
Condufior (which, exclufive of its metal Neck and Ball, 
is about nine feet eight inches in length, by upwards 
of ten inches in diameter,) was not able to be made to 
Jirite, upon a round brafs Body, at the Diftance of 
even thirteen Inches, if the round brafs Body was jat 
previoujly placed nearer to the Erime-Conduflor, than' 
that Diftance of thirteen Jnciet; that, I could, never- 
-thelefs, caufe that Prime-Conduftor to.firiie, upon the 
fame round brafs Body, at the Diftance of full fourteen 
Inches, provided that Prime-ConduSor viaefirji made to 
Jirike upon that round Brafs Body at the Ditonce ( for 
inftance) of ft(>«/u« Inches, and were then gradually re-- 
-moved to the above-mentioned Diftance oi fourteen 
Inches. This 
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This is to be accounted for, on the abo^e-ihentioned 
Principle, as follows. 

§ 583. Every eleSrical Spari which paffes through tha 
Air, communicating thereto, fime Elearicity; it is a 
certain Portion of fuch EUSiricity, when added to the 
Ele3ricity, contained in the eleSrical Atmofphere formed 
around the Prime-Conduftor (upon that Prime-Conduftot 
becoming again charged), that enables that eUSirical ^- 
-mofphere fuddenly to conduSi the Charge of the Prime 
Conduftor, to the Diiiance of fourteen Inches ; tho' tlie 
ekBrkal Atmofphere of the Prime-Conduflor was, before, 
not able to condnB the Frime-CoBdu&oi's eleAricalCbaige, 
as far even as thirteen hwbu. 

, SECTION S3 referred to. 

§ 584. We have feen, in SECTION 53, that nine 
metal Points, which Mr. Arcbard made ufe of, did 
not filently difcharge, in a given Time, fo great a 
Quantity of elefirical Fluid, from a charged Prime 
ConduSor, as one of the fame nine Points (fimilarly 
fituated) did. But, no objcdion ought to be drawn 
from thence, to the ere£ling upon a BuUding feveral Ugh 
and pointed ConduHors, as recommended in PART XIX; 
inafmuch as Mr. Archard's nine Points were almoft clofe 
together, being all nine fixed at once upon a fmall circular 
brafs Plate of only one Inch diameter. Therefore, it is 
evident, from what is alluded-to in § 54 ; that, this Cafe 
of the nine Points, has no lund of relation to the other ; 
namely, to that offingle high and pointed Gonduilors being 
ere£ted upon different Parts of an extenfive Building. 

SECTIONS 
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SECTIONS 60 and 68, referred to. ""i 

; 585. in SECTIONS 60 and 68, 1 ought to haire faid, "^'B- 9- 
that, the ElcQricity of the Body AB, was prevented from 
leaving that in&lated Body, not only becaufe the drj Air 
round about, was a non-conduBor of Ekftricity, but a//o 
becaufe the pofitme End, of that Body AB, was become 
immediately furrmnded, (in the manner explained § 3r, 
\ 32, and§ 33,)- by an eleftrical Atmofphere containing. 
pojitive Eleftricityl ■ 

In lilfe inanner, the negative End, of that Body AB, 
was prevented frorii receiving Elearicity, not only becaufe 
the dry Sr round- about, was a non-conduBor of Eleftri- 
-city, but alfo becaufe that negative End was become 
immediately fumunded (in the manner explained in § 39, 
§40, and § 41,) by anelectrical Atmofphere containing 
negative Ele£krieity.. 

SECTION 82 referred to. 

, §586. I have faid in SECTION 82, tha, when the Fig. 9. 
elearometrical Bali was brought oppofite to the Point D, 
that eleSrometrical Ball, reprefented at G, appeared to 
waver, and was neither repelled nor attraBed by the me- 
-tallick Body AB. . It may perhaps be alledged, that, that 
fimple Eleftrometer is ill-reprcfented, at G, in Figure 9 ; 
but, it was not poffible, in that Figure, to reprefent it 
quite correSly ; inafmuch as the proper way of making 
my Eigbt Experiment, is that, which is mentioned at 
the End of § 82 ; w'a. by holding the eleflrometrical Ball 
G (not over, but) on one fide of, the Body AB. 

SECTIONS 
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S E C T I O N S 100, loi and 102, expkined> 

§ 587. Having, in SECTION 100, and alfo in othoi 
Parts of this Work, fpoken of the ^antity of EleBricity 
contained in particular Parts of certain Bodies ; I .think it 
proper to remind the Reader, of the important Pro- 
-pofitioD, difcovered by Dr. Franklin ; namely, that the 
plus [or minus^ Eledricity contained in nconAn&mg Body, 
lefides entirely on the external Surface of fuch conduS:- 
-ing Body ; and alfo of the judiciousdiftinaion, made by 
Signiorf Beccaria, between common prejfing Eledricity, 
and the vivid Elearicity of a Spark ; namely, that the 
Aj/?«r condenfes itfelf, for an iiiftant, within the pores oi 
Bodies, and endeavours to break the cohe£on of their 
folid Farts ; but, that, in prejfmg Eleftricity, any excefs 
of Fire, or any deficiency of the fame, does not, v^ the 
leail, diiTufe it&lf into the Suhfianct of Bodies. 

§588. This explains the Reafon, why the Bafe of 
the plus Eleflricity, and the Bafe of the minus EleSrictty, 
in a treHy-eleSrified Body is common, as mentioned in 
SECTION 102; mafmuch, as that Bafe is the Line, 
where thofe two contrary EleSricities, of fuch Body, 
meet and join each other, upon the Surface of fuch Body. 

$589. 



+ Sec Senior Beccaria'f learned and ingenious Treatife on Artifieiel 
Ey£tridt^j No. 4j6. 
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' § 589. From the above-mentioned Propofition in Elec- 
-tricity, that, the ^antity. of plus [or the ^antity of 
minus\ EleBricity, contained in a Body, refides entirely on 
the external Surface of the Body; it is evident, that the 
mean Denfity of the plus [or of the minus^ Ele£iricity of 
a Body, is direStly as the ^antity of Surface contained 
in the pofitive [or in the negativel Portion, multiplied 
into the particular Denfity of the plus [or of the minusl^ 
EleBricity, at each Point of that pofitive [ or of that 
negatrve'\ Surface. 

It isiikewife, in a iimilar manner, evident; that, the 
Siuantity, and Power, of fuperinduced EleBricity, is 
(ceeteris faribus) direBly as the ^antity of Surface upon 
Vfhich fuch EleSricity is fuperinduced. 

Thefe Things elucidate the Propofitions laid down 
in § loi, in § 102, &c; and ihew, that ftillmore compre- 
-henCve Propofitions may be foimded on like Principles. 



SECTIONS ISO & feq. referred to. 



§ 590. In making my Fifteenth Experiment, upon the 
neutral or uneleBrified Point ; in order to afcertain, with 
the greateft poilible precifion (as mentioned in § 170) 
the pofition of the neutral Point ; it is proper to make ufe 
of an exceedingly fmall eledrometrical Ball [either of cork, 
or of pith of elder], fufpended by a thread of fine fax, 
fubdivided to the greateft pofCble degree ; as mentioned at 
the End of the Note to § i o. 

H h . It is 
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It is moreover proper, that this fimple Electrometer 
fliould be infulattd, upon a ftick of fealingWax, as teprc> 
-fented in Figure 9; left otherwife, it fliould tend to convey 
filently away, from the trebly-deSrijied Body, any of 
its natural Share of Elearicity ; and thereby difturb the 
Experiment, as explained in PART VII of this Treatife. 

The Thread of the EleSrometer ought not to be above 
three-quarters of art inch vci length; becaufe, it can, then, 
in certain cafes, (in order to afcertain the neutral Point,) be 
brought pretty near to the trebly-eleBrified Body, without 
there being any danger of the Ball of the EleSrometer 
coming into cmtaB with fuch treUy-eltEirified Body, when 
tliat Ball comes to be attraded by it. 



NOTE to SECTION 201, explained. 

§ 591. The Propofitions, ftated in the NOTE to 
SECTION 201,' relative to the Center of Gravity of 
certain Bodies, placed in given fituations, muft be un- 
-derftood to refer to thofe Cafes only, in which the ABion 
of the forte of Gravity upon fuch given Bodies, is fenfibly 
parallel. That is to fay, that thofe Propofitions will be 
true, only in the Cafe, when the Diameter of the Bafe 
of the Solid, if the Solid be upright, (or when the Diame- 
-ter of the Bafe added to the^ae of the j^gle of Incli- 
-nation, if the Solid be oblique,) is, to the Diflance 
between the Solid itfelf and the Center of Attraftion of 
the Earth, in a ratio infinitely fmall. 

SECTION 
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SECTION 308 referred to. 

5 59s. Having mentioned, in SECTION 308, the 
comparative Jharpnefs, of the main Stroke, and of tlie 
returning Stroke ; I will rekte an Experiment, in whiph,. 
that comparative (harfnefs was ftiU more properly afler- 
-tained ; maimuch as two equal and fimilar metallick 
Bodies were made ufe of, in that Experiment. 



EXPERIMENT 63, 

§ 593. I took two cylindrical tin Conduaors (eachof 
which was about three feet four inches long, by nearly four 
inches and an half diameter,) and I placed them parallel 
to each other, at the Diftance of about four inches and 
an half afunder. They were both well infulated. 

I infulated a lajge Cylinder of Tin, which was about 
nine feet eight inches long, by above ten inches diame- 
-ter i and I placed it at the Kfiance of about four feet 
fiom the two fmall Tin Cylinders here-mentioned. 

I then placed myfelf, upon an infulating Stool, 
between the large Cylinder, and the two fmall Cylinders y 
holding, the fore-finger of my right Hand, in very light 
eontaS: with the large Tin Cylinder, which (for diftinft- 
-nefs) I will call L ; and holding, the fore-finger of my 
left. Hand, in very light contaft with one of the fmall 
Tin Cylmders, which linall Cylinder I will call S- 

Hji 2 5 547. 
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§ 594. I then eleSrified ftrongly the other finall Tin 
Cylinder, which (for diftinftnefs) I will call the Prime 
Conduftor. Upon doing which, I felt a fwift fucceffion 
of defarting Sparks at the End of the fore-finger of 
each of my Hands. 

I then defired another Perfon, ftanding upon the 
Floor, to difcharge the Prime-ConduSor through his 
Body, which he did repeatedly ; fometimes, by fuddenly 
approaching his knuckle, within 'ion firihing Dijiance of 
the Prime-Conduflor ; and fometimes, by fuddenly 
approaching, within that Jlriking Dijiance, a large 
polifhed Brafs Ball which he held in his Hand. — Each 
time, I felt the returning Stroke in both f my Hands 
and Wrifts, like the fuddm Difcharge of a weakly elec- 
-trified Leyden Jar. 

% 595- The other Perfon then placed himfelf upon 
the infulating Stool, in the fame pofition exaSly, as I 
had juft been in, with refpefi to the two Tin Cylinders 

Sand 



"|- I always found, that the llrength of the reluming Stroke was greater 
in niy/«/rHand, which was in contaft with the /mall T\a Cylinder St 
than it was, in my right Hand, which was in contad with the large Tin 
Cylinder L ; ptovided the fore-finger of my left Hand was in full as light 
centaSt with the fmall Cylinder S, as the fore-finger of ray right Hand was, 
with the other Cylinder L. The reafon of which evidently was ; that, the 
returning Stroke, which took place in my left Hand, was produced by the 
fuJtlen Return of the wljole ^tantity of eleftrical Fluid that had been 
gradually expelled from the Cylinder S, both into my Body, and (through 
my Body) into the large ''yiinder L i whereas, the returning Stroke, which 
took place in my right Hand, was produced by the fudden Return of that 
Portion only of electrical Fluid, that had been gradually expelled fltjm the 
Cylinder S (through my Body) into the other Cylinder L. 
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S and L. And I placed myfelf upon the Floor, in order 
to difcharge the Prime-Conduaor through my Body, in 
Ha fame manner as the other Perfon had done. 

This time, therefore, I received the main Stroke, 
which, in the firft Part of this Experiment, the other 
Perfon had received ; and the other Perfon received the 
returning Stroke, which I had received before. — And we 
both agreed, that there was no kind of comparifon, 
between the Jirengtb of the returning Stroke, and that 
of the main Stroke; the jbarfnefi and fungtmy of the 
returning Stroke being fo much fuperior. 

§ 596. It is perfeSly evident, that the returning 
Stroke did proceed from the fudden Return of that Quan- 
-tity of eledrical Fluid, that had [by the fuperindiaed 
elaftick eleftrical Preffure of the Prime-ConduSor] been 
gradually expelled from the fmall infulated Tin Con- 
i-duftor S, which was (as we have already feen, § 593) 
of the fame fize and Jbape as the Prime Condudor. 
And it is extremely worth obfervauon ; that notwith- 
-flanding the much fuperior firengtb of the returning 
Stroke, when compared to the firengtb of the main 
Stroke ; yet, the ^antity of EleSlricity which formed the 
returning Stroke, was not near fo great as the Quantity of 
Eleftricity which formed the main Stroke. This Faft may 
be proved, at leaft two ways, as follows. 

. § J97. Firfl, it may be proved, a priori; inafmuch 
as it muft appear, from the Propofitions contained in 
PART III ; that, the Sjiantity of Electricity, expelled, 
from the fmall Cylinder S, by the /(/>«-»«i/Kf«(/ elaftick 

eleftrical 
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ekarical Preffure of the Prirae-Conduaor's eleftrical 
Atmofphere, cannot be as great, as the Quantity of 
EleSricity contained in the charged Prime-Condiuaoc 
jtfelf that produces fuch ekBrual Alimffhere, 

EXPERIMENT 64. 

§ 598, Secondly., the above-mentioned FaS is alfota 
be proved, in the following manner. 

Having arranged the whole Apparatus, as deferibed ini 
the latter Part of the lafl Experiment ; (i. e. I being oni 
the Floor, and the other Perfon Handing on the infu- 
-lated Stool ;) I then charged the Prime-Conduaor. 

When the PrimerConduflor was fully charged ; the 
ether Perfon [who, whilil the Prime-Conduflior was 
charging, held his left Hand in conta£b irith the Tia 
Gyliader S, and his right Hand in coatafit with the Cylin- 
-der L,] did remove his left Hand quite away from the- 
Cylinder S; by which means, the eleftrical Fluid, 
which had gradually been expelled from that fmatl 
Cylinder S, could not return to it (as it would otherwife 
have done) when the Prime-ConduSor came to be dif- 
-charged. 

§ 599. I then difcharged the Prime-Conduaor, witli 
my knuckle : the Spark (the' it produced no fenfatioB> 
oi&Leyden Jar's difcharge,) vizi parp snijlrong. But, 
when I came to difcharge, with my knuckle, the Tia 
Cylinder S, which was of the fame ftiape and fize as the 
Prime-Conduaor ; I found the Spark, from that Cylin- 
-der S, to be yesy fiort and inconjiderable^ 

§ 60a. 
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: § 600. So that, it appears ; that, the Quantity of 
thhrical Fluid which, ia the Experiment 63ra, formed 
the returning Stroke, was very' confidenibly_/5»fl//er than 
the ^antiiy of eleSrical Fluid which formed the main 
Stroke : the' t\ie pungency of \\ie returning Stroke, was fo 
greatly fuperiar, in that Experiment, to the pungency of 
the main Stroke itfelf. 

§ 601. We may, therefore, well venture to con- 
-clude, from thefe things ;. that, that pungent and acute 
eleSrical Senfation, which is commonly cafled the Senfa- 
-fation of the Leyden Shock, does not, near fo much, 
depend, upon the great' §jiantity of eleSrical Fluid 
discharged \ as it does, upon the vaft Suddennefs, and 
great yelocily, of fuch ele<^rical Difcharge. 

EXPERIMENT 65. 

§ 602. ^ am the more ftro;igly confirmed in this 
opinion, by having, one Day, difctarged, through my 
Body, (by means of very indifferent ConduSors) no left 
than twenty \fquare feet o{ coated (Leyden) Surface, highly 
charged ; without feeling any fuch kind of pungent or 
acute Senfation. 

At 



-f- I ihould not advife any Perfon, who is not very converfant with Elec- 
-tiittt}', to repeat this Experiment. The Body of a Man, forming a Part 
of •« ComnTwriicatitirr, in this Leyticn Difcharge i infinite- attention muft , 
be had, that, the reft of the Communication, be formed, by means of. 
Bodies that are ,vety indifferent CotiduiTors in their nature ; for fear of receiving' 
fome violent Jkdiie» Shock, This, is a very dabgerous Expciimeot, if made 
with any kind of inattention; and it ought to be made, atfirft, miii Afnialler 
Quantity of Elcflricity, which may be gradualiji incrcafed. 
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At the moment of the Difcharge, the eleftrical Fluid 
feemed, entirely to fll my Cheft ; fo as to make me per- 
-ceive a fenfible Time (however Ihort), during which, the 
eleftrical Fluid was flowing through it. I felt a great 
oppreffion, on my Breaft, which almoil quite deprived 
me of breath, for a moment : yet, no kind of Jharp 
Pain whatever did refult, from fuch a vafl Quantity of 
eleCirical Fluid, paffing through my Body, as was thus 
difcharged from thofe twenty fquare Feet of coated 
Surface. — But, I muft not anticipate what belongs to 
another SubjeS. 



SECTION 347. referred to. 

§ 603. Having fpoken, in SECTION 347, of the 
great fimilarity which there is, between the eleftrical 
returning Stroke, and a Leyden Shock ; I judge, that it 
will not be unacceptable to the Reader to be infonned, 
that Metal may be melted, by means of the returning 
Stroke, without the al&Aance of any coated non-condu£t- 
-ing Subftance whatfoever. 



EXPERIMENT 66. 

§ 604. I took three tin Bodies, which (for diftina- 
-nefs) I will call A, B, and C ; and I »«/«/aWthem all 
three, feparately, at fmall Diftances afunder, in the moft 
advantageous manner to obtain a returning Stroke, by 
means of thefe Bodies thus infulated. I chaiged the 

Body 
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Body A in plus, as I ftiould have charged a common 
Prime-Conduaor : upon doing which, the Body B, 
which was the neareft to that Body A, became gradually 
negative, according to the Principles explained in the 
Swegoing Treatife ; and the third Body C, which was 
very near the Body B, became, of courfe, pojitive. 

I then, (by means of a round polilhed Brafs Body, 
that was properly connefted with the Earth), AidfudJenlj 
difcbarge the Body A, which was charged in the manner 
of a Prime-Conduaor : but, I did not conneft, either of 
the other two Bodies, with the Earth; neither did I 
conneS together, any two of the three Bodies, A, B, 
and C. The inftant, in which, I difcharged the Body 
A, in the manner here-mentioned ; a very fharp eleftrical 
returning Stroke took place, in the interval between the 
Bodies C and B ; and an exceeding iiasjlip of Ttnfoil, 
which I had placed in that interval, was melted. 

§•605. The /«/a/flW cylindrical Tin Body C, from 
which, iffued the eleElrical Fluid that formed the retur- 
~ning Stroke in this Experiment, was only between ten and 
eleven Feet long ; and the Quantity of Surface, which 
that infulated Tin Body C had in contaft with the Air, 
was left than twenty feven fquare Feet. 

The Bodies B and C were entirely out of xhtfiriking 
Diflance of the eleSrified Body A, during the whole 
time of the Experiment. 

§ 606. Intending to purfue this fubjeft farther, it 

appears to me unnectffary, to g^ve here a more 

particular detail, of the Experiments which I made with 

i i this 
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this Apparatus. But, I have faid thus much, in order 
to prove the great Jlrength itj)A Jharpnefs of that kind 
of eledrlcal Shock which I have called the returnifig- 
Stroke; and in order to fliew, that, the eleftrical r«»r- 
^ning Stroke is not produced, by the Difcharge of (what: 
is commonly called) a charged Plate of Air.. 



SECTION 391 referred to.- 

§ 667. I have explained -in SECTION 391, thft- 
Manner, . in which, a frominent acute metallkk Point tends, 
to become out of the firiking, Difiance of a charged. 
Body, into.whofe. eledrical Atmofphere it is immerged^ 
namely, by difcharging the EleBrichy,- which is contain- 
-ed in that Part of the eleftrical Atmofphere,, into wluch. 
fuch metallick Point is particularly immerged. 

This Principle is fo evident, that, it is unneceflary to 
explun it farther. It is, however, ftrongly coofiimedi 
by the following Experiment. . 



E X P E RIM E N T_ 6,7/ 

§ 608. F placed, at the Diftance. of twelve Inches;.. 
from the Prime-Condufior mentioned above in ^ 582;. 
a round Bfafs Body, which hada very ^»« io/e in that, 
fide of it which was next the Priaie^Conduaor. The. 
Brafs Body viaajiruci.. 

§ ^9r 
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§ 609. Having removed away the Brafs Body ; I 
placed a very fmall elearometricaJ Ball (which was fuC- 
-pehded by an exceeding fine infulated thread of flax,) at 
the Diftance of about twenty Inches from the Pidme-Con- 
-duftor ; and I carefiilly obferved, to what Degree of 
elevation the eleSrometrical Ball did arrive, when the 
Prime-Conduflor was fully charged. 

§ 610. I fixed a fine needle, into the fmall hole of 
the round Brafs Body mentioned above (in § 608), and I 
puftied it into that Body, till the Point of the needle 
projeded, beyond that round Body, only one twentieth 
of an Inch. I then brought that round Body within 
the above-mentioned Diftance of twehie Inches from the 
Prime-Conduftor j and neither *he Brafs Body, nor the 
Point, was ftruck. 

The whole Apparatus remaining as here defcribed, I 
examined the fituation of the eleSrometrical Ball men- 
-tioned in § 609; and I obferved, that it had mtfalUni 
at leaft, not in any perceptible Degree. 

5 611. This Experiment tends, as far as it goes, 
ftrongly to confirm my Principles, ftated in PART XIII; 
inafmuch as it evidently tends to prove, that, a metal 
Point may, without difcharging the eleBrifad Batly itfelf 
producing the eleftrical Atmofphere fuperinduced, pre- 
-feroe the Body, to which it is affixed, from h&m^^Jiruck; 
merely by difcharging the Eleftricity contained in that 
Part, of the eleftrical Atmofphere, into which it Kparti- 
-tularl]/ immerged. 

I i 3 SECTION 
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SECTION 423 referred to. 

§ 6t 2. Having at the End of PART XIV, concluded 
genera I hi that, " 3n high and acutely pointed ConduBor, 
*' properly ereflted, muft neceflarily tend to fecure^ 
" that Part of the Building, to which it is affixed, againft 
*' any direB main Stroke of Kxplofion whatfoever from a 
" Thundercloud)" it may not be fuperfluous to obferve, • 
that, this Propofition is full as true, with refpeft to »«- 
ygative, as it is, with refpe£t to fofitive EleSricity. 

EleflricaiK are, at prefent, 1 believe, very generally 
agreed ; that, it oftner happens, in Thunder-Storms, 
that, the Matter of Lightning afcends from the Earth to 
the Clouds, than that it defcends from the Clouds to the 
Earth. Let us, therefore, confider the cafe of the 
Clouds being negatively eleSrified. 

Now, if a metallick Rod be properly erefled ; that is 
to fay, if it have all the Requifites particularly fpecified 
in PART XIX of the foregoing Treatife ; then, it will 
tend gradually, peaceably and filently to rejlore the diflurhed 
eleBrical Equilibrium between the Earth and the 
Cloud's eleBrical Atmofphere, in as efFedual a Manner, 
if the Cloud's Atmofphere be negative, as if it be 
pofitively eleSrified. Becaufe, it is evident ; if the 
Cloud's eleflrical Atmofphere were negative j that, the 
metallick Conduflor would then, at its lower End, re- 
-ceive EleSricity, from the Earth, wtth facility, and would 
tranfmit fuch EleOricity, with facility, to the negatively 
eleftrified Atmofphere fuperinduced upon its prominent' 

and 
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and pointed upper Enki ; ia a masntr tiaBXj fimiktr "f- 
to that, in wjuch, ivxh high atid pointed Cimdu8«r vo\M. 
receive ^XeBakity, leith facility, froma/otfy/tie^eleari/ied 
Atmofphere fuperiaduced upon its upper End ; and 
would tranfinit fuch Elearicity, with facility, to the 
Common-Stock, with which, its hwer Extremity is 
conneded. 



SECTION 435 referred to. 

J 613. In SECTION 425, I have afferted, asa Pro- 
-polition univerftlly true, tliat, Bodies, charged with 
different kinds of Eleftricity, tend to attroB each other, 
whenever their oppofitely eleSrified jitmofpheres interfere. 
It may, therefore, not be improper to take notice, in 
this place, of an intetefting Ejcperiment, related by 
Dr. P.riefiley, in his Hiftoty ff- of Eleftricity, in the fol- 
-lowing Words. 

jEpinus 



■^ The Author would wl have thought it neceflary, to have thus 
enlaTged upon a Piopofition, that muft. trom the Principles above-laid 
down, appear io extremely evident, as that which is here ftated ; had it «»/ 
been for a Paper, written in France^ fome few years ago, recommending 
Conduftors, of the conftruAion propofed by Dr. Frajiiiin^ as the belV, 
when the Clouds are pofitivi ; but, recommending Conduftors, of a very 
different (and erroneous) conftruftion, to ferve in the cafes, when the Clouds 
are ntga/ivefy electrified. Whereas, it is manifell, that, fuch Conducts 
for Lightning, as are recommended in the foregoing PART *X1X, are, 
beyond comparifon,. the hjl of all ; whether the Clouds be pofitivtlf or nt- 
-gativehf elettrified. 

+-(■ SeeDr. Pri^^/gr'jHaloryof Eleflricity, Page 401. 

71a 



, Google 



254 A P P E N D I X, 

-" jSfifius hisihevm, by a curious Experiment, that, 
"' if a metallick Conduftor and a cork-Ball be botk 
" ele&rified pofitively, fo as to repel one another ; yet, 
" if the Ball be forcibly brought within two, three, or 
•".four lines of the Conduftor, it will be o«rai5«(^ by 
" if, and it will be repelled again, if it be forcibly 
" pulhed beyond that Limit of AttraSion. — If the BaU 
" be confined to move within the feme fmall Diftance ; 
" a moderate Eleflrification of the Conduftor wiU 
" repel the Ball to its utmoft Limit ; but a ftronger 
" EleSrification of the Conduftor will caufe the Ball to 
" heattraSed. He, therefore, limits the genera/ Maxim, 
" that. Bodies poffefftng the fame hind of EhBricity repel 
" one another;, &c. &c." 

§ 614, Thefe Experiments of ^pinus do not 
however, by any means, contradift that general Maxim^ 
which he (here) too haftily attempts to limit. For, it is 
evident, from the Principles I have laid down above-; 
that, his eleftrometrical Ball, which was only weakly 
eleftrified in plus, did; by being immerged into the de?i/i 
Part of the plus eleftrical Atmofphere of the pofitively 
eleftrified metallick Conduftor, become, in faft, nega- 
-titiely eleftrified. Confequently, the Ball was attraSled 
towards the Conduftor: becauie. Bodies, charged with 
contrary Eleftricities, tend (as faid above §23,) to ap- 
rproach each other, whenever the fkirts of their [oppo- 
^itely eleftrified] Atmoffheres interfere. 

SECTIOJJ 
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SECT ION 528 iUuftrated. 

5615. I have explained above, in SECTION 5281 
Aat, the admirable Properties of a metallick Point, in 
Eleflricity,- do not depend upon its Form, but upon Its 
projeBing beyond the Body or Bodies, to v hich it is (by a 
good communication) conneSed ; and alfo, upon the 
foiall ^antitj of Surface which is has in contaSi with the 
Air. This Principle is.clearly iUuftrated by the foUow- 
-ing Experiments. 



EX PER I- ME N'T 68. 

§ 616. I took a piece of poliflied, cylindrical, fteel Wire, 
four feet long, and of about the thicknefs of a_/f«e Airyi. 
hair ; and I covered each End of it, with a piece of 
beefwax, of about the lize of a walnut, I then held 
this fine Wire by its upper End, letting the other End 
of it hang down ; and having fully charged my large 
Prime-Conduaor, I approached this Wire towards it ; fa 
that, the middle of the Wire Ihould be nearly at the. 
height of that Prime-Conduaor. The Prime-Conduaor, . 
tho' highly charged, was immediately difcharged in 
filence; juft as if I had approached 3. prominent and acute : 
metallick Point towards fuch Prime-Conduaor. 

§ 617. This is an evident demonftration of what' 
was ftated above ; namely, that, the property which a i 
metallick Point has, of difcharging Electricity in filence, 

does. 
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does not depend, by any means, upon its conical or 
fjramidical Form ; fince, the fine poliflied fteel Wire, 
ufcd in this Experiment, was a pplilhed Cylinder. — What 
that property does dependupon, I have ihewn aboTe in § 47. 

SECTIONS 531 W feq. referred to. 

§ 618. The yOTe»/i5 Requifite to ereSingConduiftors 
[namely, that, the upper Extremity of a condu&ing Rod, 
muft not only be exceedingly acutely pointed, and. very 
Jinely tapered, but muft alfo .be extremely promi/tent'] is 
likewife conclufively proved, by Dr. Franklin, in his 
fecond and third Experiments, contained in his Paper, 
entitled. Experiments, Ohfeniations, and FaSs, tending to 
fuppori the opinion of the utility o/"long pointed Rods, for 
fecuring Buildings from damage by Strokes of Ligbl- 
-mng. 

The fame Principles are moreover confirmed, by the 
feventh and eight Experiments, of Mr. Nairne f F. R. S, 
contained in his excellent Paper, entitled. Experiments on- 
EleSricity, being on attempt to fhew the .Athantage of 
devoted pointed Conduilors, 

SECTION 543 referred to. 

§ 619. Having laid, in SECTION 543, that, " fuch 
" Condudors, as are not intended for Experiments, but 

" folely 

•f- See PhilofopHical Tranfa^ons, Volume 68, Part 2, Page 829 tifeq, 

1099. 
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" folely {ox fecurwg Buildings againft damage by Ligtt- 
" -ning, do not require to be fupported upon Glafs or 
" any otber non'CCfidu£lor^ ; it may not be quite foreign 
to the fubjeft, to add a few words, with refpeft to fuch 
mffallick ConduSors as are intended for Experiments ;. 
as far, at leaft, as may retate to the fecurity of the Edifice 
itfelf, upon which fuch Conduflors are erefled. 

§ 620. It is, in the firft place, for reafons afligned 
above (§ 521), a thing of great confequence ; that, any 
interruption, intentionally left in a condufiing Rod for 
the purpofe of applying elearometrical Balls, elearical 
Bells, &c, fhould be but very fmall, I think it is never fafe, 
that, fuch interval (hould exceed half an inch at mod ; 
as every additional length of interruption^ in an interrupted 
metallick Conduftor, which is even perfeB in every other 
refpefi, will render y»ci6 ConduBor (and alfo the Buildings 
upon which it is ere^ed,) more liable to he Jlruck by 
Lightning. And if fuch an interrupted Condufior befiruck 
by Lightning ; the greater the metallick interruption is,, 
the more powerfiil will be alfo the lateral Explofion. 

§ 621. If elcfltical &//( be applied; the hammer,, 
that vibrates between them, ought not to be above one 
eighth of an inch thick ; in order, firfi, not to add unne- 
-celfary weight ; and in order, fecondly, not to fill up 
too much of the (half inch) interval, between the two 
Portions of the Rod. The hanmier ought, however, to 
be made pretty broad; in order, tliat it may be able tO' 
contain a proper degree of Eleftricity. The fafeft and 
beft way of fufpending the hammer, is, by means of an 
infulated, long, ftrong metal hinge, made extremely 
free : which hinge will prevent the hammer from ever 
being thrown out of its place, as it was, in the inftance 
related above in § 442. 

K k 5 622- 
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§ 622. When it is required to afcertain the ^alilj 
of the Elcaricity, of any Cloud's eleftrical Atmojphere 
fuperinduced ; I think, that the baft way, is, tomakeufe 
of a Leyden Apparatus : but, fuch Apparatus ihould be 
capable of dlfcharging itfelf fpontamoujly, before it be- 
-comes highly charged. 

\ 623. I am moreover of opinion, that, in fuch a 
Condudlor, as has an interruption intentionally left in it, 
for the purpofe of making Experiments ; there ought 
always to be a piece of metaU adjufted (by means of a 
ftrong metal hinge,) to one of the Portions of the Rod ; 
which piece of metal fliould be furnlflied with a long 
infulating handle, in order for the Obferver to have it in 
his power, to render the metallick communication perfeft, 
or almoll perfeft, Ihould \^t fuperinduced EleSricity grow, 
at any time, dangerous, and exceffive. 

§ 624. Now, the manner, in which, the upper 
End of a Conduftor, erefted from the purpole of making 
Experiments, ought to be infulated, is, by no means, 
an indilTerent «ircumftance. I Ihould never advife, for 
example, the fupporting conduSing Rods, in any cafe, 
by means either of Fillars, or of Tubes, of Glafi ; as I 
confider both thefe Methods to b. often dangerous. 

§ 625. In SECTION 54", 1 mentioned one ob- 
-jeaion to Pillars of Glafs ; but, the chief reafon for my 
objefting to fillars of Glafs (however tbic\ they might 
be made, in order to lefift the power of Winds, &c.) is ; 
that, if fuch;'»to-«i/>/e(^Conduaor[fee § 620] Ihould ever 
chance to receive a violent Stroke of Lightning; the 
Glafs Pillar, fupporting the Rod, would probably be 
broken, by the violence of the Shock ; and the metallick 
ConduSior would, confequently, be thrown down. 

§ 626. 
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5 626. The other Method of making condufting 
Rods pafs through Tuiet of Glafs, may alfo be attended 
with bad confequences, as, I think, muft appear, from 
Dr. FranUitis f Experiment, with the flip m Gold leaf 
placed between two pieces of thick looking-Glafs clofely 
confined, which pieces of Glafs were quite Jhivered, 
by an eleBrkal Shock difcharged through the Gold leaf ;. 
and as muft alfo appear, front Dr. Priefileys-'\\ Eipe- 
-riments on the lateral Force of eleSrical Explofions, 
which lateral Force exerts itfelf, even when wires are 
neither melted, nor fo much as very confiderably beatedi 

If the metalhck conduSing Rod have any play in the 
Glafs Tube; then, any ftrong motion given to the 
-metallick Rod, (by the Wind, or by any other Canfe,) 
will probably caufe a Tuie, made of fuch a brittle 
material as Glafi, to be cracked, or to be perhaps- 
fliivered to pieces; 

If, on the contrary, the metallick Conduflor be in- 
-troduced tight into the Glafi lube ; then, the danger 
will be confiderably inereafed. And Mr. Camallo, -fff 
fpeaking of Dr. Franklin's Experiment here mentioned,, 
very properly obfcrves ; that, " if the Glafies, inclofing 
" the metal, be prefled by heavy weights ; then, a re- 
" -markable fmall (ele<5lrical) Shock, is capable often, not 
" only to raife the weight, hatto break fucb thick Glajfes,: 
" that otherwife require the force of a large Battery." 

K k 2 § 627.. 

-f^ See Dr. Franklin's Philofophical Works, Page 69.. 

f -t- See Dr. TritfiUy'! Hiftory of Eleflricity, Page 681 My?;. 
. • . 7IZ 

-(•ff See Mr. Gw/i/Wj Tieatife. of Elcaiicity, Page 62. 

404 
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§ 627. The moft perfeft way, by much, ofereaiog 
fuch Conduftors, as are intended for making Experi- 
-ments upon the Electricity of the Clouds, (by means 
ofeleSrical Bells, elearometrical Balls, &c), is, tofur- 
-round all the Parts of the Rod which lay near the 
Building [or near the Mail] upon which. the Rod is 
. creded, with a very thick coat, <x beefieax, of becfmax 
mixed* with rojin, or of fome fimilar kind of non-con" 
-duBing fubftance. The upper Part of this thick non 
conduEling •coating, ought to be very carefiilly fecured 
againft Ram, &c. by means of a large conical Cap of 
metal, made in the common way. 

5 628. Left any one fhould imagine ; either that, this 
non-conduBing coating might render the Rod mote liable 
to be melted by Lightning, than it would have been, if 
fuch coating had not been there ; or that, the lateral 
Force, of ah eleflrical Explofibn which was not fufficient 
abfolutely sa melt the metallick Rod, might ftill, not- 
-withflanding, caufe fuch non-conduBing coating to fly 
to pieces, as if it were of Glafs^ I ftiall relate a few 
Experiments, which I made, to afcertain what Effeft 
would really be produced by fuch coating. 

EXPERIMENT 69. 

5 62 9. I took a very fine fteel Wire, three quarters of an 

inch long, and I covered the middle of it with a very 

- thick Coat of bee/wax, about one quarter of an inch long ; 

leaving, on each fide, about one quarter of an inch of 

metal uncovered. 

I then 
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I then difcharged, between three and four fquare feet 
of heyien furface, through this fine Wire, and the whole 
Wire (as well the coated, as the uncoated. Part,) was 
melted and difperfed; juft in the fame manner, as a 
fimilar piece, of the fame Wire, ^^yohen uncoatsd^ was, 
upon my difcharg'mg through it the fame ^antity of 
Leyden Surface, 



EXPERIMENT 70. 

§ 630. I then took a fine fteel Wire, of the fame 
length as that mentioned in the beginning of the laji 
SECTION, but of a fize larger than it ; and I coated 
it, exanSly in the fame manner, as I had done the 
other. 

I then difcharged, through this Wire, ihs: fame ^an- 
-tity of Leyden furface, as I had, through the former one. 
The confequence of this was, that, the uncoated Part of 
this Wire, was melted, and dippated into fmoke ; yet, 
upon opening the Beefwax carefully, I found the Metal 
unmelted: fo that, this mn-condu3ing coat had prefer- 
-ved it. 

§ 631. Left it fliould be imagined ; that, the Reafon 
of this was, becaufe an eleBrical Shock afts (as, in faft, 
it is weU known to do,) more firongly upon the pim Ends 
of a Body through whicli it is difcharged, than it does 
upon the middle of fuch Body ; I will relate another 
Experiment of mine, which is deciCve, and which 
will evidently (hew, that this is not the true Caufe, of 
the Effeft related in the lafi Experiment. 



EXPERI- 
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EXPERIMENT 71. 

§ 632. The fine fteel Wire, that I made ufe of in 
this Experiment, was of the fame Length as that made 
ufe of in my Experiment 70 fi. e. three quarters of an 
inch long) ; and it was alfo of \.)\e/ame thicknefs. 

At the Diftance of about one twelfth of an inch from 
each End of this fine Wire, I covered the Metal all 
round, for the fpace of about one fixth of an inchj with 
a very thick Coat of heefsoax ; leaving the middle of this 
piece of fine Wire, [for the fpace of about one quarter 
of an iiKh,] uncoated. 

§ 633. I then difchaiged the farm Quantity of 
Leyden furfiice, through this Wire, as I nad doney 
through the other Wire, in my Experiment 70. The 
confequence thereby produced was ; that, the uncoated 
Portion (pf one twelfth of an inch long) at each End of 
the wire, and the uncoated Portion [of one quarter of an 
inch long] in the middle of the Wire was melted, and 
difjipated into fmote ; but, that, the two Portions (of 
one fixtb of an inch each) of the Wire, which were 
between the middle of it and the two Ends, and which 
were coated voith beefwax, were not melted, So tfaat^ 
the Metal was, alfo, in this inftance, preferved, by 
means of the -non-^oniiuliing coating^ hy which it was 
furrounded. 

§ 634. Thefe are Experiments,, which require care r 
for, if the Charge be too weah, no Part of the Wire 
will be melted; if, on the contrary, the Charge be too 
firong, every Part of the Wire, whether coated or 
uncoatedy wOl be deftroyed, as. it was in my Experi- 
-ment 6g, 

In all the cafts, in which, the uncoated Part of the 
Jlecl Wire is deftroyed ; and the coated Part, is not ; 

there , 
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there k to be found, round the'Jleel Wire, within the 
non-conducling coating, a kind of Hack dujl. 

The above-mentioned Experiments fucceed much the 
beft, when a very fine Jlifi of Tinfoil (infulated of a piece 
of _^«/ ^(V-e) is made ufe of. Particular care is neceffiry, 
not to injure the Metal, in taking off the coating. 

N. B. The foft kind of red fealing Wax makes a 
very good kind of mm-conduBingciaaCm^, for tliefe Ex- 
-periments. 

§ 635. It is evident, from thefe Experiments, that, 
if a metallick conduBiag Rod, be made fufficiently thick 
to condufi the Lightning with fafety to itfelf, as pre- 
-fcribed above (§ 522); that, the addition of the noh 
conduSing coating, will only tend to give additional 
fecurity to fuch Rod Itfelf. 

§ 636. The "Way, in which, I efiplain this Efioft, 
is fimply as follows. 

Beeiwax, SeaUng Wax, and Rofio, are, when cald^ 
non-conduBors of the eleSrical Fluid; but, they acquire^ 
when heated, the power of conduBing Eleflricity ; as is 
perfe£l)y well known. 

Now, it is evident ; before a piece of Metal ean be 
melted by means of any Charge of Eleftricity paffing 
through it ; that, fuch piece of Metal muft become 
extremely hot. The Beefwax, which is in contad with 
fuch hot Metal, will, therefore, be alfo rendered hot; 
and will, confequently, be thereby made to acquire the 
power of conduBing Eleftriclty. So that, ■ in faft, the 
nm-conduBing coating does, during a fhort fpace of time, 
increafe the capacity of the ConduBor. 

ERRATA 
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